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MEETING OF THE BritisH ASSOCIATION. 

The British Association occasionally meets outside of the British 
Islands, but this year it takes an unprecedented journey across 
It meets in South Africa, at Cape Town and Jo- 
The inaugural address of the president, Prof. G. H. 


the equator. 
hannesburg. 
Darwin, will have been delivered in Cape Town, followed by 
various papers in different sections. The party was then scheduled 
to proceed to Johannesburg via Durban, Pietermaritzburg, Colenso 
and Ladysmith, places that have become famous in the recent war. 
Other papers were to be read in the section meetings at Johannes- 
burg. After the proceedings, the party is to be taken by train to 
the Victoria Falls of the Zambesi via Bloemfontein, de Aar, Kim- 
berley and Bulawayo. The Victoria Falls are the African Niagara 
Falls and are said to outvie Niagara, both in magnitude and splen- 
dor. The falls are six hundred feet in height, and the power ex- 
pended by the falling water is estimated to be nearly twenty mil- 
lions of kilowatts; or about four times the total estimated power 
Stringent regulations are said to have been laid 
on the reservation of the Zambesi Falls in such a manner that 
the falls shall be preserved aesthetically and shall not be robbed for 
All electrical engineers are warned that the 
These are noble sentiments 


of Niagara Falls. 


utilitarian purposes. 
falls may be looked at but not touched. 
at the present time, when there is no market for electrically trans- 
mitted power within a radius of hundreds of miles. It will, how- 
ever, be difficult to preserve the entity of the aesthetic with such 
virtuous calm, when future industry shall develop a demand for 
power on the banks of the Zambesi. Meanwhile, the British As- 
sociation party is to be congratulated upon its visit to such a mag- 
nificent spectacle. There seem to be but few papers on the schedule 
of electrical interest. 


= 





Tue Leakxace CoerricieENt oF INpuctTion Motors. 

While the internal reactions of an induction motor are in them- 
selves so complex that they cannot be represented accurately by 
any form of mathematical expression on account of the erratic 
distribution of the flux within the magnetic material, it is found 
that the complete performance of any specific machine is known 
sufficiently well for all practical purposes when the exciting cur- 
rent, the “constant” losses, the leakage reactances and resistances 
of the windings are known. A little study of the mchine soon 
convinces one that the electrical input characteristics of the motor 
are largely dependent upon the leakage reactance of the windings 
and upon the no-load exciting current. When the machine is 
stationary, the current taken by the primary is determined almost 
exclusively by the leakage reactance of the coils, so that it may 
be stated that the input characteristics of the machine are fairly 
well defined when the starting current and the no-load exciting 
current are known. Making use of the terms commonly employed 
with a stationary transformer, the no-load exciting current is re- 
“open circuit” current, while the starting current 
The ratio of these 


ferred to as the 
is designated as the “short-circuit” current. 
two currents is sometimes characterized as the “leakage factor,” 
although the true leakage factor, as originally defined by Behrend, 


has a somewhat different significance. 


When the mechanical dimensions of a motor are known, the 
exciting current for a given magnetic density can be determined 
with a fair degree of accuracy from the depth of the air-gap and 
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the distribution of the primary coils. It is interesting in this 
connection to observe that the value of the “quadrature watts” for 
excitation is dependent almost exclusively upon the magnetic den- 
sity and the volume of the space separating the rotor from the 
stator, and is practically independent of the actual dimensions of 
the air-gap. The study of the leakage reactance, however, is ex- 
tremely complicated, and no accurate method has as yet been de- 
vised for its determination. The leakage flux depends for its value 
upon the current in the conductors and the permanence of the 
surrounding magnetic material, which permeance is largely dependent 
upon the density of the flux. The problem is further complicated 
by reason of the fact that the path for the leakage flux is partly 
through iron and partly through air, and the actual path is contin- 
ually changing with the density of flux and the variation in the 
opposing magnetomotive forces. The reactance electromotive force 
due to the cutting of the conductors by the leakage flux depends upon 
the mechanical position of the conductors with reference to the 
paths of the flux, and, hence, its value is determined largely by the 
distribution of the coils. An interesting study of the problems 
connected with the leakage reactance of the induction motor is 
outlined on page 443 of this issue by Mr. A. Press, who gives a 
formula, more or less empirical, for taking into account the influ- 
ence of the opening of the slots, the length of conductors in iron 
and in air, and the “zig-zag” dispersion over the heads of the teeth. 
As stated by the author, the formula differs radically from others 
which have been proposed previously, but that it may be used to 
represent the true conditions is shown by the approximate agree- 


ment of the calculated with the observed results. 





TuHirp Report oF THE COMMITTEE ON CURRENT 
CLASSIFICATION AND NoMENCLATURE. 


The report of the committee on Current Classification and Nomen- 
clature read before the American Electro-Therapeutic Association 
last September, has recently been published in pamphlet form. It 
covers a number of subjects which are of interest to electrophysiolo- 
gists and electrotherapeutists. A remarkable fact elicited in the ex- 
periments upon which the report rests is that the efficiency of good 
commercial high-tension influence machines is between 40 and 50 
per cent. The output of these machines as found on the market is 
about a dozen watts at the maximum. The current delivered was 
found to be proportional to the speed of rotation, and reached about 
one milliampere in some cases. The current strength which may 
oscillate in a discharging leyden-jar circuit through the resistance of 
a human body may, however, be much greater than that which a 
high-tension. influence machine can yield directly, even on a very low 
The conditions which govern the discharge of a con- 
The 


cuit must be kept down, and the capacity must also be kept down 


resistance. 
denser circuit are carefully analyzed. resistance of the cir- 
relatively to the inductance if the discharge is to be oscillatory. So 
far as the resistance is concerned its value may be expressed by 
saying that while the ohmic resistance of the discharging circuit may 
be equal to the surge resistance for good oscillations, the oscillation 
will cease and the discharge become aperiodic if the ohmic resistance 
becomes as great as twice the surge resistance. The surge resistance 
of a circuit is the square root of the ratio of its henrys to its farads. 
Hence the greater the resistance included in the circuit, the larger 


must be the ratio of inductance to capacity for oscillation. 


As an illustration of the facility with which aperiodic discharge 
may be produced, it is shown that a man standing on an insulating 
platform charged by an influence machine with a 2-inch spark-gap, 
and in circuit with an inductance of 6 microhenrys, would be sub- 


jected to oscillatory discharges if his effective resistance were less 


than about 600 ohms; but would be only subjected to aperiodic dis- 
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charges if his effective resistance were over that amount. It is then 
pointed out that a good large layden jar charged to 130 kilovolts and 
discharged through a simple spark-gap many develop a discharging 
current of hundreds of amperes. The discharge will, however, be 
heavily damped unless the resistance is much lower than is generally 
supposed. The conclusion to be derived is that the ordinary leyden- 
jar discharge through a human being is aperiodic unless an unusually 
The report 
is accompanied by curves and mathematical calculations. It is doubt- 
ful how far these will be of service to physicians who, with occa- 
sional exceptions, receive only non-mathematical training; but the 
facts elicited are of great interest to electricians and may guide 


those who make a specialty of designing electrotherapeutic appa- 


large amount of inductance is injected into the circuit. 


ratus, 





Tue Smatt Power-User. 

For years the gas engine has been wheezing its way into favor in 
localities where gas is fairly cheap and electricity fairly dear, but 
between the objections of the fire underwriters and the high cost 
of working at light loads it has not been a serious competitor in 
checking the growth of electric power supply. The cleanliness and 
safety of the electric motor, its beautiful regulation, and excellent 
efficiency at low loads have made it a favorite and. have enabled it 
over and over again to push gas and gasoline engines into the 
scrap heap. In truth the ordinary electrical man has been wonted 
to look upon such machinery as merely a dynamical freak not to be 
taken too much in earnest. Now the fact is that not very long ago 
such was a reasonably accurate estimate of the situation, but at the 
present time it must be completely revised. The stimulus of auto- 
mobile development has radically changed the status of the internal 
combustion engine. So far from being an expensive and troublesome 
machine it is now singularly reliable, fairly cheap in first cost and 
pretty nearly as fool proof as the electric motor. If one stops to look 
into the matter a bit he must recognize the fact that the gasoline en- 
gine of to-day must be regarded, with the automobile industry behind 
it, as a competitor, that while it may be fairly beaten cannot be treated 


with contempt. 





In the first place, the machine has been greatly simplified in its 
mechanism and much improved in efficiency. The difficulties of 
lubrication and ignition have ceased to be formidable and with these 
improvements has come a considerable improvement in the perfor- 
mance at moderate loads. More than this, the large use of such 
engines for automobiles and launches has started into activity so 
many makers and has made so familiar the task of construction, that 
the price has fallen far below the figures of a few years ago. The 
fact is that to-day a good and reliable gasoline engine can be pur- 
chased at about the cost of a first-class electric motor, and so far 
as the ordinary user is concerned, requires very little more attention. 
It undoubtedly requires somewhat more cost in repairs and wears 
out rather faster, but nevertheless is not actually expensive to main- 
tain in view of the comparative simplicity of the repairs and renewals 
that have to be made. As to efficiency, both the gas and gasoline 
engines have been brought down to a figure probably 20 to 25 per cent 
better than it was ten years ago. Moreover, the price of gas has had 
a downward tendency, and while the increased demand for gasoline 
has tended to hold up the price, it still can furnish power at a cost 
quite comparable with that of cheap gas. A good, small modern 
gas engine on dollar gas should not cost more than 3 cents per 
brake hp-hour for gas and supplies and less than 4 cents for cost, in- 
cluding repairs and depreciation, assuming that the machine is run 
at full load, say 3,000 hours per year. The figure for a gasoline 
engine would be about the same, and even if worked at half load 


the cost should still run little if at all above 5 or 6 cents per hp-hour. 
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These are outside figures, and they will grow smaller rather than 


larger as time goes on. 





Now there is really nothing whatever alarming in all this, but it 
is nevertheless significant. It means that in virtue of improvements 
the small power user is much less at a disadvantage in cost than 
he used to be. He is still paying absolutely a large price per 
horse-power-year, large enough to give electric power a profitable 
market in serving him, but he is no longer paying an extreme 
price. The difference in yearly cost per horse-power between a 
100-hp engine and a 5-hp engine has been greatly diminished. 
The central station therefore must bear this change in mind if it 
wishes to get the great mass of small business which awaits it. 
There has been in recent years a growing disposition to make rates 
for the benefit of the large user. The central station uses a scale 
of discounts which in case of a gas company would scarcely be 
tolerated, and often arranges so-called service charges or maximum 
demand charges in a way to still further aggravate the difference 
The gas company has 
And 


neither ventures to base its charges on the distance of the consumer 


between the small and large consumer. 


available the same sort of excuses but it does not use them. 


from the station, a far more logical basis than those usually adopted. 
The upshot of the matter is that with the improvements in internal 
engines the central station must either favor the small 
The 


meter rate of the gas company certainly yields good 


combustion 
power user as the gas company does or gradually lose him. 
almost flat 
profits and also meets the needs of the small consumer, both of 
light and power, far more successfully than the steeply graded 
tates used by many electric companies. The latter err sometimes, 
we think, in laying too much stress on the equilibration of some- 
what hypothetical- engineering charges to fit the supposed cost to 
the consumer. What would happen to a department store that 
insisted on entering the time taken to make the sale and a propor- 
tionate rent and general expense item in the price of a paper of 
pins? Perhaps the small consumer may not be desirable, but he 
exists and will trade in the cheapest market. 


——__—— — —>——_ — 


CENTRAL STATION Rates. 

Judging from the discussions which take place at some of the 
State electric light organizations, there is considerable misconcep- 
tion among central station men operating the smaller classes of 
plants as to the real nature of the “readiness-to-serve,” and also of 
the “two rate” method of charging. The effect of these two methods 
in the long run is likely to be very much the same and they are 
designed to accomplish similar ends. The readiness-to-serve method 
of charging is based on the theory that a customer should be equit- 
ably charged with every item of expense entering into the cost of 
the service he receives. Some of these expenses are not propor- 
tional to the kw-hours registered by his meter, and therefore the 
meter reading is only one item to be considered in making up the 
total charge. Some of the other items, or so-called fixed charges, 
are nearly equal for all customers, whether large or small, as, for 
example, office and clerical work and the cost of maintenance of 
meters. Others are proportional to the maximum demand of any 
customer, such as interest on the central station plant and distributing 
system necessary to supply the customer’s largest demand for light 
or power. These charges accounted for, the readiness-to-serve con- 
tract gives the customer a low rate per kilowatt-hour as regis- 
tered by the meter, this rate being based on generating cost alone. 
The system counds simple enough in theory, but in fact requires, 
in the first instance, a great amount of careful analysis of capital, 
administrative, superintendance, maintenance and other charges, in 
order to make possible a proper determination of the readiness-to- 
serve charge. Then again in its practical application difficulties are 
For example, the question 


met with in respect to certain details. 
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immediately comes up as to what shall be considered a customer's 


maximum load. The maximum load is not necessarily by any means 


the maximum number of lights connected. One solution to this is to 
have the customer elect his maximum demand and then penalize 
him if this is exceeded without previous arrangement. Furthermore, 
it is taken into consideration by some managers that certain cus- 
tomers do not require their maximum capacity at the time of the 
December peak load from the station, and hence should not be 
made to assume a full share of station and distributing charges. 
These are only one or two of the things that go to show how diffi- 
cult it is to fairly adjust the various charges under this system, which 


is undoubtedly sound and equitable in principle. 


The two-rate system accomplishes somewhat similar results in a 
different way. It charges the customer at one rate until he as used a 
certain number of kilowatt-hours in a month, and for all consump- 
The 


number of kilowatt-hours charged for at the full rate is quite com- 


tion above that amount he is accorded a much lower rate. 


monly, for example, the equivalent of thirty hours’ use of the cus- 


tomer’s maximum demand per month. The maximum demand is 
determined by some companies by the use of a maximum-demand 
meter. By other companies the maximum demand is assumed to be 
the connected load in the case of stores, and a certain proportion 
of the connected load in the case of residences and other buildings, 
regular rules being formulated for determining this. The two-rate 
system thus endeavors roughly to make the customer pay the readi- 
ness-to-serve charges under the name of energy consumed until 
he has paid approximately enough to cover the so-called fixed 
charges, and then he is given a low rate supposed to be in proportion 


to the generating cost. 


As a matter of fact, the readiness-to-serve system of charging 
has been adopted by many companies mainly as a means of secur- 
ing a large amount of business from large customers which they 
might not otherwise have been able to get. A good example of 
this was given in an article on “Central Station Work in Denver,” 
in our issue of June 3. It is a system of logically reducing rates to 
those customers to which the company can afford to give better rates, 
without letting the bars down to such classes of customers as are 
unprofitable even at existing rates. A customer who uses all his 
lights twenty-four hours a day, thus utilizing a portion of the 
capacity of the plant during hours of light load, is entitled to a 
better rate than the short-hour customer coming on the peak of the 
load, and the readiness-to-serve form of contract makes it possible 
to give the former a low rate, thus in cases preventing the installa- 
tion of an isolated plant or a resort to gas. A readiness-to-serve 
contract which is useful in getting down-town business may, how- 
ever, shut out many customers if insisted on through the residence 
district, if the contract is based on the assumption that the maximum 
demand will be equal to the connected load, an assumption which 
does not hold true in residences. If the system is applied to the 
residence district, it must be modified in its application’ so that the 
maximum load is figured on a different basis from’ what it would 
be in the down-town districts. Where the readiness-to-serve method 
of charging has been introduced it has usually been optional to the 
consumer, and is chosen by the larger and more important customers 
of the company. It is a means of getting large business at profitable 
rates, and encouraging the use of current many hours a day, rather 
than a means of a getting more business from the smaller customers. 
While either system is more equitable to both consumer and central 
station than a straight meter rate, or, to a less degree, than a 
meter rate with graded discounts, their application is hampered by 
conditions arising from the competition with gas, particularly in the 
cases of small users of light and power. ‘The power situation is 


treated specifically in another column. 
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Edison Illuminating Association Meeting. 





The twenty-sixth convention of the Association of Edison Illumin- 
ating Companies will be held at Hotel Champlain, Bluff Point, Lake 
Champlain, N. Y., September 12, 13 and 14. As usual, the papers 
that have been prepared and will be read at the convention, will 
prove very interesting. The following is a list of the papers: (a) 
Practical Experiences with Steam Turbines, J. A. Radford, Chi- 
cago; (b) Improvements in Steam Turbines, W. LeR. Emmet, 
Schenectady; Data on Various Manufacturing Requirements, E, W. 
Lloyd, Chicago; Refrigeration by Means of Electric Motors, G. 
W. Goddard and H. K. Mohr, of Philadelphia; Experiences with 
Tests on all Kinds of Lamps for the Past Year, including Nernst 
Lamps, Dr. C. R. Sharp, New York; The International Electrical 
Congress at St. Louis, J. W. Lieb, Jr.,. New York; Magnetic Lamps 
and Mercury Vapor Arc Lamps and Mercury Arc Rectifiers in Con- 
nection with Electric Light and Power Service, Dr. C. P. Stein- 
metz, Schenectady; (a) Methods of Starting up Large Interconnect- 
ed Systems Quickly after Partial or Total Shutdown; (b) Instruc- 
tion and Training of all Operating and Construction Men who 
Work on High Potential Apparatus and Construction, W. F. Wells, 
New York; Relative Merits of Discharging Batteries on Edison 
Systems through Reversible Boosters and through End Cell 
Switches, Gerhard Goettling, Boston; The Use of Small-sized Car- 
bons in A. C. Arc Lamps, G. N. Eastman, Chicago; Maintenance 
and Repair of Coal and Ash Handling Machinery, Charles H. 
Parker, Boston; Practical Operation of the Nernst Lamp, W. T. 
Morrison, New York; Relative Advantages of 25 and 60 Cycles, 
Philip Torchio, of New York, and Wm. C. L. Elgin, of Philadel- 
phia. Point Bluff has many attractions, such as bathing, boat- 
ing, yachting, fishing, tennis and a yery fine 18-hole golf course 
Contests will be arranged for golf, as well as other sports, for 
which prizes will be offered. The convention closes on the night of 
Thursday, September 14, and an invitation is extended by the 
President and Mrs. Jos. B. McCall to those in attendance to be their 
guests on Friday on a trip to Ausable Chasm, which is within a 
short distance of the hotel. 





> 


Bethlehem Meeting of the American Electro- 
chemical Society. 





The eighth general meeting of the American Electrochemical So- 
ciety will be held at Bethlehem, Pa., and extend over three days, 
namely, Sept. 18, 19 and 20. The first session, that of Monday, will 
commence at 3 p. m., while the sessions on Tuesday and Wednes- 
day will open at 9 a.m. The meetings will be held in the lecture- 
room of the Physical Laboratory of Lehigh University. On Tuesday 
afternoon a visit will be made to the plant of the Lehigh Zinc 
Company, and to the Bethlehem Steel Company’s works. On 
Wednesday afternoon members will have the choice of two excur- 
sions, one to a large cement works and the other to Mauch Chunk. 

The social programme includes a “smoker” on Monday evening, 
a luncheon by the authorities of Lehigh University in the gymnasium 
on Tuesday noon, and a subscription dinner at the Eagle Hotel on 
Tuesday evening. The visiting ladies will be entertained by a ladies’ 
committee, and on Monday evening will be tendered a reception, 
with their escorts, at the residence of Dr. J. W. Richards. On 
Tuesday there wiil be an excursion to Easton and on Wednesday 
a visit to Nazareth, noted in Moravian history. 

The following papers will be presented at the meeting: “A Stand- 
ard Method of Measuring the Specific Resistance of Electrolytes,” 
by Mr. R. Threlfall; “Notes on the Use of Aluminum as a Reducing 
Agent,” by Mr. Oliver P. Watts; “New Gin Furnace for the Elec- 
trical Manufacture of Steel,” by M. Gin; “Note on the Electrical Re- 
sistivity of Iron and Steels at High Temperature,” by M. Gin; “An 
Electrolytic Process for Refining Silver,” and “Notes on the Electro- 
metallurgy of Antimony,” by Mr. A. G. Betts; “Report on the Elec- 
trochemical Exhibits at the Louisiana Purchase Exposition, 1904,” 
by Prof. C. F. Burgess; “Artificial Willemite,” by Prof. Chas. 
Baskerville; “The Chemistry of Electrochemistry,” by Prof. W. D. 
Bancroft; “Ammeters for Electrolytic Work,” by Mr. Lawrence 
Addicks; “Electrolytic ys. Sulphutic Acid Parting of Bullion,” by 
Mr. F. D. Easterbrooks; “Insulating Paints,” by Dr. M. Toch; “The 
Utilization of Active Oxygen Chemically and Electrically Pro- 
duced,” by Dr. R. von Foregger; “Thermodynamics of the Electric 
Incandescent Lamp,” by Dr. E. F. Roeber ; “The Chemical Separation 
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of the Excited Activity of Thorium,” and “On the Radioactivity of 
Some Natural Waters of Missouri,” by Prof. H. Schlundt and Mr. 
R. B. Moore; “Some Observations on the Influence of Arsenic in 
Pickling Solutions,” by Prof. C. F. Burgess; “The Electric Smelt- 
ing of Zinc,” by Prof. O. W. Brown and Mr. W. F. Oesterle. 


+ 


The Telegraph Convention in New York City. 








Note was made in these pages briefly last week of the fact 
that the Old Time Telegraphers, a historical association, and the 
U. S. Military Telegraph Corps were holding their annual con- 
vention in New York, it being ten years since this city has been 
visited by these bodies. Under the energetic direction and man- 
agement of Mr. John C. Barclay, president of the Old Timers, 
elaborate preparations had been made for the reception and enter- 
tainment of the visitors, and during the week at least 1,200 to 1,500 
members and ladies participated in the various exercises, which 
included theatre parties, automobile rides, visits to Coney Island, 
inspection of the telegraphic and other electrical headquarters, and 
a great deal of social festivity of a public and private character.’ 
The Western Union and the Postal Telegraph companies, Com- 
mercial Cable Company and other electrical and manufacturing 
interests, were generous contributors to the entertainment fund, 
and money was spent lavishly, but wisely, in providing for the 
comfort and pleasure of all concerned. 

The festivities and entertainment climaxed on. Thursday even- 
ing, August 31, with a sumptuous banquet at the Waldorf-Astoria, 
which was so well attended, there being about 7oo ladies and 
gentlemen present, that tables had to be set not only in the big 
baliroom, but in the adjacent rooms. The galleries were also well 
occupied, so that about 1,000 persons were present. The ballroom 
was profusely decorated and the tables were also gay with flowers. 
Mr. Barclay presided, Mr. Melville E. Stone, of the Associated 
Press, was toastmaster, and there were seated with them at the 
speakers’ table, Messrs. T. A. Edison, Clarence H. Mackay, R. C. 
Clowry, U. N. Bethell, W. H. Baker, B. Brooks, E. C. Bradley, 
T. F. Clark, T. W. Goulding, C. Trippe, W. B. Wilson, 
W. H. Young and other leaders in the telegraphic field, while 
Messrs, C. W. Price and T. C. Martin represented the electrical 
press. A very handsome menu was provided, bearing a portrait 
of Morse, and the souvenir of the evening was a neat little plas- 
ter bronzed bust of “the father of the telegraph.” During the 
dinner a very elaborate musical programme was given, not only 
by the regular orchestra, but by a special choir which sang original 
songs set to familiar airs, the composers being Messrs. M. H. 
Kerner and Thomas E. Fleming, whose admirable verses touched 
every heart and were received with tremendous applause, the 
audience joining enthusiastically in the choruses. 

The speaking was very interesting and to the point. Mr. Bar- 
clay disappointed his friends by indulging in only a brief intro- 
ductory, but Mr. Stone, as toastmaster, “made good” very felicit- 
ously. The toast of “The Old Timers” was responded to by 
President Clowry, of the Western Union, who was very warmly 
received, and Mr. U. N. Bethell, of the New York Telephone Com- 
pany, made a most thoughtful and suggestive speech in response 
to “The Telephone.” Mr, Thomas F. Clark was very happy also in 
his speech on “The Telegrapher as a Factor in Intellectual Prog- 
ress.” The sentiment of “The Ladies” was never better proposed 
than it was by Mr. Henry D. Esterbrook, who literally bubbled 
with fun and anecdote, and whose eloquent praises of the fair sex 
elicited round after round of applause. The international senti- 
ment of “Our Friends Across the Sea,’ was responded to by Mr. 
T. W. Goulding, of England, and with “The U. S. Military Corps” 
was very appropriately associated the name of Colonel W. B. 
Wilson. During the speeches an incidental reference to the name 
of Edison brought the great gathering to its feet cheering and 
waving napkins and handkerchiefs, and the old telegrapher, while 
he did not respond to the shouts for a speech, made silent and 
blushing acknowledgment. The continued until mid- 
night, and thus another great electrical dinner within the hospitable 
precincts of the Waldorf passed into history. A large number of 
the members and other visitors stayed in the city until the end of 


exercises 


the week, when the executive, entertainment, reception and other 
committees took a well-earned repose. Not alone were the mem- 


bers present men well known and still engaged in telegraphy, but 
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from every part of the country came distinguished politicians, 
journalists, inanufacturers, etc., who once worked the key, as well 
as many others prominent in telephony, electric lighting and elec- 
tric traction. 





Prof. Darwin on Celestial Evolution. . 





A Special dispatch from Johannesburg, South Africa, contains an 
interesting report of a lecture delivered before the British Associa- 
tion by Prof. G. H. Darwin on things celestial. Discussing the 
Nebular Hypothesis as suggested by Kant and restated by Laplace, 
and considering the influence of tidal oscillations, he said the system 
might be traced back to a time when the day and the month were 
identical, both being only about four or five of our present hours. 
The moon at that time must have been only a few thousand miles 
from the earth’s surface—a great contrast with the present distance 
of 240,000 miles. It might well be argued from this alone that the 
moon became separated from the earth more or less as a single 
portion of matter at a time immediately antecedent to the initial 
stage to which she had been traced. If at every moment since the 
birth of the moon, tidal friction had always been at work in such 
a way as to produce the greatest possible effect, Prof. Darwin said, 
60,000,000 years would be consumed in this portion of evolutionary 
history. The true period must be much grefter. Pure geology 
pointed to some period between 50,000,000 and 1,000,000,000 years, 
the limit being the more doubtful. Thus the geologists did not 
find anything which rendered the tidal theory of evolution untenable. 

Physicists, from a calculation of the total output of the sun’s 
heat, had regarded it necessary that the whole history of the solar 
system be comprised within 20,000,000 years. He always had believed 
that the geologists were more nearly correct. Recent marvelous dis- 
coveries in physics showed that concentration of matter was not the 
only source from which the sun might draw its heat. Radium was 
a substance which was, perhaps, millions of times more powerful 
than dynamite. 

It has been estimated that an ounce of radium contains enough 
energy to raise 10,000 tons a mile above the earth’s surface. The 
energy needed to tow a ship of 12,000 tons for 6,000 sea miles at 15 
knots was contained in twenty-two ounces of radium. 

The earth contains radio-active materials, and it is safe to assume 
that it forms in some degree a sample of the materials of the solar 
system, Hence it is almost certain that the sun is radio-active also. 
This branch of science is yet in its infancy, but already scientists see 
how unsafe it is to dogmatize on the potentialities of matter. 

Prof. Darwin referred to the inconceivably vast multitude of stars 
and nebule revealed by photography. A celestial photograph, he 
said, looks at first like a dark sheet of paper splashed with white- 
wash, but further examination shows that there is method in the 
arrangement of the white spots. It is possible to obtain general 
ideas as to the succession of events in stellar evolution. 

The conviction is forced that the wispy clouds represent the 
earliest stage of development, the more condensed nebulz a later 
stage, and the stars themselves the last stage. Change, obviously, 
is in progress everywhere, but scientists are unable even to form 
conjectures as to the tendency of the evolution. In conclusion, 
Prof. Darwin said: 

“We have. seen that it is possible to trace the solar system back 
to a primitive nebula with some degree of confidence and that there 
is reason to believe that the stars in general have originated in the 
same manner. But such primitive nebule stand in as much need of 
explanation as their stellar offspring. 

“Thus, even if we grant the exact truth of these theories, the 
advance toward an explanation of the universe remains miserably 
slight. Man is but a microscopic being, relatively to astronomical 
space, and he lives on a puny planet circling round a star of inferior 
rank. Does it not, then, seem as futile to imagine that he can discover 
the origin and tendency of the universe as to expect a housefly to 
instruct us as to the theory of the motions of the planets? 

“And, yet, so long as he shall last, he will pursue his search, and 
will, no doubt, discover many wonderful things: which are still 
hidden. We may, indeed, be amazed at all that man has been able 
to find out, but the immeasurable magnitude of the undiscovered will 
throughout all time remain to humble his pride. Our children’s 
children will still be gazing and marveling at the starry heavens, but 
the riddle will never be read.” 
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Electricity from Southern Water Powers. 





A recent issue of the Manufacturers’ Record contains an interest- 
ing account of the hydro-electrical developments in the South. It 
is stated that perhaps at the present time the South leads the entire 
country in the number of hydro-electrical plants under construction 
and in contemplation. Some of these are of great magnitude, 
rivaling in importance the largest electrical power developments in 
the country, with the exception of Niagara. The aggregate of such 
developments recently completed in the South, those now under 
way and others likely to be developed by companies now being 
formed will total not far from 300,000 to 500,000 hp. By far the 
largest single water power enterprise in the South is that at Whitney, 
N. C.,, which at the initial stage will furnish about, 40,000 hp, to be 
followed later on by an additional development which will carry 
the total up to 76,000 hp. Exceeding this in the aggregate of power 
to be developed is the project of the Southern Power Company, re- 
cently organized with a capital stock of $7,500,000, which has taken 
over the Catawba Power Company at Charlotte, N. C., and pro- 
poses to continue the development at other sites, all under one 
control, to an aggregate of 110,000 hp. Another extensive under- 
taking of this character is that of the Chattanooga & Tennessee 
River Power Company, which proposes to develop from 30,000 to 
40,000 hp on the Tennessee River below Chattanooga. 

The Belton Power Company, of Belton, S. C., has completed a 
dam 32 ft. in height and 600 ft. long across the Saluda River, where 
4,000 hp will be utilized. Preliminary surveys have been made for 
a plant on the Little River, near Blanche, Ala., for the development 
of 18,000 hp. The Albany Power & Manufacturing Company has 
in course of construction a 20-ft. dam at Big Shoals, on the Big 
Muckafoonee River, about one mile from Albany, Ga. This dam 
will give about 2,500 hp at low water. 

The Saluda River Power Company is progressing steadily with 
its developments on the. Saluda River, about five miles from Green- 
ville, S.C. It is expected that 2,000 hp will be utilized. The Winston- 
Salem Power Company was recently incorporated to develop a total 
of about 4,000 hp near Winston-Salem, N. C. 

A survey of the Great Pee Dee River, about six miles from 
Rockingham, N. C., showed that about 25,000 hp is available. This 
property is owned by Hugh McRay & Co., bankers, of Wilmington, 
N. C., who are considering the development of the power. Near 
Graystown, Va., about 375 hp is being developed for the purpose 
of supplying electricity for lighting Christiansburg and other towns. 
A development is under way at Martinsville, Va., by the municipality. 
It consists of a stone dam across Smith’s River, 15 ft. high, which 
develops 450 hp under a head of 20 ft. The Knoxville Power Co., 
Knoxville, Tenn., expects to construct a hydro-electrical plant on 
the Little River to furnish 40,000 hp for transmission to Knoxville 
and other cities. It is estimated that the entire plant will cost when 
fully completed, approximately $3,500,000. 

These enterprises show something of the character of the work 
which is being undertaken in the line of water power development. 
This phase of Southern progress is likely to commend wide at- 
tention, for having been so well begun, hydro-electrical development 
promises to become one of the most notable features of Southern 
advancement in the future. 





Chicago Municipal Railway System. 





We have had occasion frequently to refer to the attempt of Mayor 
Dunne to introduce the municipal ownership of street railways in 
Chicago. In a recent issue mention was made of the fact that 
Mr. A. B. Du Pont, as special traction expert, had submitted to the 
Mayor a report containing suggestions as to the possibility of ac- 
quiring certain lines for which the franchises have expired, and as 
to the construction of lines along certain streets where no tracks 
have as yet been laid. The proposed system of municipal street 
railways would utilize 264 miles of track, the probable cost and 
earning expenses of which are given in round numbers in the report, 
an abstract of which is given below. 

The system is to be so designed as to be readily extended as the 
franchises expire on contiguous streets, so as to embrace the entire 
city. In the operation of these railways the lines running approxi- 
mately north and south, in the North Side and the South Sides, 
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respectively, and east of Halsted Street, should be connected to- 
gether and operated as through routes through Wabash Avenue. 
The diagonal lines running approximately southwest from the cen- 
tral portion of the city should be connected to the diagonal lines, 
and to lines that are established approximately diagonal, in a gen- 
erally northwest direction from the central portion of the city, and 
operated as through routes through Dearborn Street. The lines 
on the West Side that run east and west should not at present 
be extended east of Dearborn Street. A full transfer system is 
recommended. 

Temporarily, and until such time as general terminal subways are 
built, Mr. Du Pont recommends that the overhead trolley system 
be extended to include the center of the city, thereby saving the 
excessive waste that would be entailed by the premature construc- 
tion of the electric conduit system. In case there should be any 
delay in getting possession of any connection at the time needed, 
a subway can be constructed to make such connection, and can be 
so designed as to be a part of a permanent subway system. 

The cost of construction of the 264 miles of track above indicated 
will not exceed $25,000,000. Such a sum, besides constructing the 
railway complete, will provide ample power and cars to take care 
of the riding public. 

After careful comparison of the earning capacity of the designed 
system and remaining parts of the Chicago City Railway and the 
‘Union Traction Company at 5-cent fares and the transfers above 
indicated, he is of the opinion that should the designed system be 
put in operation for the year 1908, its gross earnings will not be 
less than $12,000,000. 

The cost of operation, including maintenance and depreciation, 
but not including taxes, for the first five years of the designed rail- 
way should not exceed 55 per cent of the gross earnings. After 
that time, owing to the track and equipment becoming older, this cost 
would probably equal 60 per cent of the gross earnings. 

Mr. Du Pont estimates the financial results from the operation 
of the designed system with 5-cent fares and transfers as indicated, 


as follows: 
FOR THE YEAR 1908, 


GSPOOS GOETITIMD oc 0k cca cones ccesc es cenvecsericccccnsicsoscoes $12,000,000.00 
Operating expenses, including maintenance and depreciation, but 

gO RRR Pe A rer er ere ert ere 6,000,000.00 
Net earnings from operation, 45 per cent... ....cccscccsccccces 5,400,000.00 
Interest on cost, 5 per cent. OM $25,000,000.......++eeeeeeeees 1,250,000.00 


RE PO EE PTE POU EC LUTTE aT Tee 4,150,000.00 


FOR THE YEAR 10913. 


Gross earnings on.annual increase of 5 per cent. of earnings of 
1908 weseseeseeee eects eeeeee Seer eee se eeeeees 15,315,378.75 
Operating expenses, including maintenance and depreciation, but 


MOE COON, GO MOE COME os cee cc ccercesccsccscrccacvccescces 9,189,227.25 


Ra Bes op OS = ar ONG ry yee erry ere 6,126,151.50 
Interest on first cost, $25,000,000, 5 per cent.. $1,250,000.00 
Interest on $3,000,000 additional cost to provide 

for increase in traffic at 5 per cent........ 150,000.00 
SP <5 ea kts hao Chnesesewaehaen Cate neeendneeese 1,400,000.00 
EE IED) a's o-dlae thlg he 0-4on nd oad 6 10.066 409 w9S0 004409 04040 4,726,151.50 


If these streets are available it would add about fourteen miles 
to the system, as herein set out, and would make a further cost of 
$1,600,000. This addition of mileage in these streets would increase 
the earnings $1,000,000 per year, with the same percentage of profits 
as herein indicated. 
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Central Station Companies and the Law of 
Negligence. 








Those who read an article which recently appeared in the Exec- 
TRICAL WorLp AND ENGINEER, by Mr. W. Valentine Ball, upon the 
above subject will be interested to hear that the case of Midwood 
& Co. vs. the Mayor and Corporation of Manchester, which formed 
the subject of discussion, has been affirmed by the English Court 
of Appeal. The action was brought to recover damages for a 
fire which was caused by the defendant corporation adopting the 
system of burning out a fault in their electric mains. The fusion 
of the wires caused the vaporization of the bitumen in which the 
mains were encased, with the result that the plaintiff's premises 
were set on fire. The plaintiffs based their cause of action on the 
grounds (1) that the defendant’s system of electric lighting con- 
stituted a nuisance, inasmuch as it was a dangerous system by reason 
of the difficulty of discovering and locating a leakage; and (2) that 
the defendants were negligent in not detecting and locating the 
leakage and in not dealing with it promptly after it was discovered. 
The defendants alleged that as they were empowered to supply 








VoL. XLVI, No. 11. 








electricity, they were entitled to do everything which was reasonable 
in connection with the supply, and that inasmuch as they were 
bound to keep up a constant pressure in the mains, they were justi- 
fied in adopting the system of burning out a fault. The jury found, 
however, that the corporation had ‘been guilty of negligence, and 
that they had caused a nuisance. 

The Court of Appeal has held that there was evidence upon 
which the jury might properly come to this conclusion; and the 
judgment of the court is of interest as it defines the position of an 
English corporation which supplies electricity. The master of the 
rolls (who presides in the Court of Appeal) said: “Certain priv- 
ileges are conferred upon the defendants and for the reasonable 
protection of the public a clause is inserted in their act which im- 
poses on them the obligation of bearing the consequences if in the 
exercise of those privileges they cause a nuisance. They are not 
given carte blanche to create a nuisance. If they cause a mischief 
to third persons by a nuisance in the course of carrying on their 
undertaking they are made liable by a section in their special act.” 
He also referred to an earlier case where an electric lighting com- 
pany was sought to be held liable for the nuisance caused by vibra- 
tion at a generating station. In that case the Lord Chancellor said: 
“The nuisance being established, it is said, first, that the company 
is authorized by law to carry on its business, and that, as it has 
done all that skill and care can effect to prevent any nuisance, it 
is in the same position as a railway company and entitled to do 
what it has done under the authority of the legislature. If the 
analogy were a correct one I should think the defendants had 
fallen very far short in their proof that they had done all that was 
possible to prevent a nuisance.” 

It will be noticed that the decision of the Court of Appeal rested 
mainly on the fact that the company was expressly made liable for 
negligence by its special act (i. e., the act of Parliament under 
which it was authorized to supply electricity). As all other com- 
panies and corporations supplying electricity in England are subject 
to a similar clause, the case of Midwood vs. Mayor, etc., of Man- 
chester, may be taken to have authoritative statement of the law. 
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Combination and Operation of Small 
Central Station Plants. 





At the recent meeting at Erie, Pa., of the International Associa- 
tion of Municipal Electricians, Mr. Cleon L. Williams received the 
“Medal of Merit” for a paper presented, entitled, “Erection and 
Maintenance of Electric Lighting Plants.” The data given were 
gathered from stations of modest capacities employing overhead cir- 
cuits. 

Of the stations reporting, 12.6 per cent. are losing money, the 
receipts of 10.8 per cent barely cover running expenses and 76.6 
per cent are earning from 2 to 51 per cent on the investment. The 
total average annual depreciation amounts to 8.7 per cent. of the en- 
tire cost of the plant, exclusive of real estate, showing that the aver- 
age station is, or should be, rebuilt or renewed throughout every 12 
years. Over 70 per cent. of the reports first received simply gave the 
operating expenses, with an occasional percentage for repairs or 
fixed charges. It seems remarkable this item should be so fre- 
quently omitted in calculating the maintenance account, and in some 
cases four reports were necesSary to obtain complete data. 

Some stations show a profit for the first four years; then, a gen- 
eral overhauling of the boilers, engines, dynamos, lamps and par- 
ticularly circuits, becomes necessary, due either to inferior and in- 
sufficient machinery, incompetent labor, or to the correction of ex- 
travagant mistakes in the first construction. Other stations show 
a continuous expenditure beyond reasonable operating expenses. 
When this is applied to the extensions necessary to meet the demands 
of a growing business, it is entered on the construction account, 
but when applied to patching the plant to keep lights running it 
is charged to the maintenance account. The result thus deduced 
shows conclusively that only the use of the very best apparatus and 
employment of competent labor will yield large returns; also that 
the employment’ of a capable consulting engineer, to superintend 
the erection of the plant, will not only prevent expensive mistakes 
but frequently effect a saving in operation of many times his 
commission. Please note the word capable, as applied to the 
engineer. This is a rare quality which should be proved in stations 
he has erected before he is given employment. 











ELECTRICAL 


SEPTEMBER Q, I905. 





In the more recently built stations the percentage of depreciation 
is considerably less, showing that buyers-appreciate the value of 
good construction, and it would seem that unless the purchaser has 
sufficient means to build his station properly, he had better aban- 
don his intentions of going into the lighting business. 

The building is frequently too small, but never too large. 
proof’ building with facilities provided for fire protection 
small insurance helps to pay larger dividends than a greater fire 
risk with double the amount of insurance. In most cases of 
fire in lighting stations it has been hard to adjust the full amount 
of absolute loss even with fair arbitration, because heat, moisture 
and dirt greatly impair the apparatus, the injury not being al- 
ways apparent at the time, but developing later when the plant 
is again put into daily service. The added loss in revenues through 
the enforced idleness and the decrease in the number of cus- 
tomers, make it imperative to spend enough money on the building 
ro make it absolutely fire-proof, rather than rely altogether on in- 
surance for protection against loss. 

Ventilation is important. The cooler and cleaner the conditions 
of the dynamos, the more efficient and serviceable is their opera- 
tion, therefore large windows are not only desirable, but cost less 
per square foot than the average wall. 

In a brick building, a good plan to follow is to build, say, 20-in. 
brick studs 12 ft. apart, putting two window frames 5 ft. in width, 
or three 4o-in. frames in each panel, except those in which a sliding 
6-ft. door or double folding doors are located. This construction 
requires very little of the 13-in. wall and reduces the cost of build- 
ing and future enlargements. 

A building thus constructed and with a truss roof in sections to 
correspond, is easily extended at the two ends, and as a steady 
increase in capacity is the rule in operating, it only becomes neces- 
sary to secure a sufficient area of ground which, after building 
the first section with the unit of machinery decided upon, will 
permit the extending of the building without wasting money in tear- 
ing down and altering the first construction. 

Where the size of the building will allow, a truss roof is prefer- 
able to supported roofs. Iron truss roofs are made in portable sec- 
tions for any length of span, and are reasonable in price, usually 
costing less than a roof made of wood with iron rods and plates. 

When the wood trusses are used they are usually covered with a 
fireproof coating and the roof laid in slate. Unless a cupola is 
built in the roof it is necessary to provide a wood box casing, say 
6 ft. long and 1 ft. wide, in the building wall near the roof, for the 
easy handling of the wires running from the station. The casing 
should have a double folding cover so as to permit ready access 
to the wires, and be painted with an insulating compound. Each 
wire leaving the station should be covered with flexible tubing, 
sealed tight with compound, having a drip loop and be protected 
by a lightning arrester thoroughly grounded. Many dynamos have 
been burned out simply because of poor ground connection in the 
lightning arrester. 

Frequently the arrester is grounded with No. 6 wire twisted 
around a gas or water pipe, which is entirely inadequate to carry 
off excessive charges of lightning even on a perfect working arrester. 
Three or four strands of No. 6 or one strand of wire of equal carry- 
ing capacity, should be first riveted, then soldered, to a large piece 
of boiler plate or iron pipe, cleanly scraped where soldered, and 
buried or driven until embedded in damp or wet ground. 

In single floor stations, not only the boiler and engine, but each 
dynamo and all shafting should be placed on a separate foundation 
laid in the ground, the dynamo base to be thoroughly insulated from 
the foundation by tar paper or ritrite sheeting and waterproofed. No 
part of the building should be used for the support of any piece of 
machinery. In good construction the building is only regarded as 

.a cover for the protection of the plant, every part of which is erected 
as if the building foundation, or walls, did not exist. 

Where the building has more than one floor, the girders and sup- 
ports are of iron; or if built of wood, the slow burning construction 
is employed. The best floor is that built on the slow burning con- 
struction principle, namely, two by four inch, or larger timbers as 
required, set on edge and nailed solidly together, doing away with the 
wood girder timbers. 

Where this floor is built the dvnamos may be fastened thereto, but 
in no case should the floor touch the building wall, but instead, 
should have a separate support. The boiler room should have a cement 
or concrete floor with a sewer drain running from each boiler, 
pump and heater. 


A fire- 
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The dynamo foundations should come above the floor line and 
the floor so laid and drained that it will not only readily dry after 
scrubbing, but permit of washing down with a half filled hose. 


A lifting jack is always necessary. A traveling crane running 
over each piece of heavy machinery is desirable in case of accident 
and repairs, but in the smaller stations a fixed support for a chain 
and tackle will answer. Where the fixed support is not readily 
applicable, an adjusting tripod of sufficient length or height should 
be provided and, with its tackle, kept ready for the emergency 
that always comes. 

The boiler room is always shut off absolutely from the dynamo 
room by a fire wall of required thickness and provided with iron 
doors. 

Upon the completion of a plant, and annually thereafter, a compre- 
hensive test of the efficiency of the boilers, engines, dynamos 
and circuits will invariably effect a saving of many times the cost 
of the test, in locating and bringing to light sometimes unexpected 
wastes which may exist in the per cent of ashes in the fuel, the 
amount of incrustation in the boiler tubes, the setting of the boiler, 
the manner of firing the fuel, the method of handling the machin- 
ery and quality of supplies. 

The average cost of fuel is 30 per cent of the total maintenance 
account, and is equivalent to a fair quality of free steaming lump 
coal at $2.70 per ton delivered at the station. 

There is no grade of coal that can be taken as a standard, as not 
only do the different mines vary in the steaming qualities of the coal 
but the output from any one mine usually varies in the different 
veins; but for the purpose of enabling the purchaser to estimate 
the cost of the item of fuel for his particular station, we have 
deduced the average fuel account of all reports as given in the tables 
of maintenance hereafter and find its equivalent as stated, its 
steaming capacity being an evaporation of seven pounds of water to 
each pound of coal. 

With this as a basis, the exact cost of fuel may be readily esti- 
at a rate proportionate to the pressure of the steam required. 

Apparatus for this purpose can be installed for $8 per horse- 
power. 
mated by adding or subtracting the difference between this average 
price and the local cost. 

Its cost is shown to vary from sawmill refuse, costing nothing, to 
coal at $14 per ton, the price received for current keeping in close 
proportion to the price of fuel, which is the most variable of the 
items entering into the maintenance accounts. 

The item of the cost of handling coal and ashes is one which, 
if properly cared for in the construction, increases the percentage 
of profit. It seems to be economy to build the station where rail- 
way iacilities permit handling the coal direct from cars to boiler 
room, even if the distance necessitates an additional first outlay for 
circuits. 

In the larger stations machinery for taking the coal from the . 
cars and delivering it to the boiler grates is in practical and economi- 
cal operation. The work is done with a small outlay of power and 
is automatic in its action, feeding and regulating the supply of fuel 
at a rate proportionate to the pressure of the steam required. Appa- 
ratus for this purpose can be installed for $8 per horse-power. 

The price of coal used does not seem to greatly change the total 
monthly fuel account in stations of about the same capacity, the 
cheaper the coal, the greater the amount burned. Where the amount 
used is greater than the average, it is obvious that the boiler setting 
and grates are not adapted to the kind of coal used. It appears the 
higher grades of coal are the most economical, except where appara- 
tus especially designed to suit the conditions is employed to burn the 
cheaper grades. 

Wood is burned in 7 per cent of the stations. Hickory, maple, 
oak, beech, poplar, elm, chestnut and pine vary greatly in weight, but 
their steaming power per pound is about equal, if air dried, and it 
requires 2%4 pounds of each to equal one pound of average coal. 
One cord of hickory or hard maple is equivalent to one ton of coal; 
one cord white oak,, 1,700 pounds of coal; one cord beech, red or 
black oak, 1,500 pounds of coal; one cord poplar, chestnut or elm, 
1,000 pounds of coal; one cord pine, 650 pounds of coal. 

The labor account averages 36 per cent of the total maintenance 
account. In the practical operation of a station there shouldbe but 
one man in authority, who has the entire management as well as the 
entire responsibility of its successful operation, as there are too 
many details of too varied a character to divide either the authority 
or the responsibility. 
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If an employe, in no matter what capacity, proves by results or 
lack of results, to be incompetent, no question of sentiment nor ex- 
pediency should prevent his immediate discharge, because a careless 
or unskilled man is in a position to injure and disable thousands of 
dollars’ worth of machinery. The average price paid to the various 
employes in and about a station is as follows: 

Managing superintendent, per month, $152.70; electricians in 
charge apparatus, per month, $84.70; engineers, per month, $82.40; 
firemen, per month, $49.10; wiremen, per month, $58.18; linesmen, 
$50.28. 

The figures represent the average of wages paid as shown in the 
station reports, and, while giving the basis of an estimate, should 
not govern the scale paid in any particular station which naturally 
depends on local conditions such as size of station, extended duties, 
cost of living and individual worth. 

The labor accounts vary less than the fuel accounts in the stations 
of different capacities. The plant that is sufficiently large to econo- 
mize in the station labor requires additional help in the office force 
and to a considerable extent in the line construction account. Reports 
showing a small labor account invariably have a correspondingly 
large fuel, repair or rebate account, and they clearly demonstrate 
that well-paid labor increases the profits of a lighting station. 

Capable expert services are of great value in the prevention of 
costly mistakes in construction, but the title expert is usually a 
misnomer, and the employer,’ too, freqyently gets “whipsawed” in 
the exchange of expert services for cash. As has been often shown, 
the “expert” experiments with untried theories, or rides an expensive 
hobby, with the net result of diminishing the station economy in 
direct ratio to the employer’s bank account. The experienced ex- 
pert, who is a mechanical as well as an electrical engineer, is better 
equipped to design and construct a station than a college graduate 
whose only qualifications are a diploma and a distant relationship 
to some stockholder. 

Economy in construction and operdtion is readily accessible in 
the employment of the expert who has designed and built at least 
one station, in which the practical results show an economy in the 
conversion of fuel into light or power that is above the average 
station, and whose business relations are such as should make him 
unbiased in the recommendation of the requisite apparatus and 
material. 


CURRENT NEWS AND NOTES. 


A VALUABLE PATENT DIGEST.—Mr. James T. Allen will 
soon publish in three volumes aggregating more than 1,00 pages, 
a digest of all U. S. patents issued from 1789 to July, 1905, on 
air, caloric, gas and oil engines, including patents of all details 
coming under these heads. A feature of the work will be an 
index giving the number, name and date of references cited in 
examination of applications, which data often give a clue to the 
limitations of a patent. Subscriptions for the Digest may be sent 
to Mr. Allen, U. S, Patent Office, Washington. 








STANDARD ELECTRICAL CONSTRUCTION.—Mr. W. C. 
L. Eglin, secretary of the National Electric Light Association, in- 
forms us that President Blood has appointed the following gentle- 
men as the committee on standard rules for electrical construction 
and operation: Mr. Ernest H. Davis, chairman; Captain William 
Brophy, Louis A. Ferguson, Alex Dow and Samuel Scovil. The 
chairman, Mr. Davis, is past president of the association and took 
an active interest in the work of the committee last year. All of 
the other gentlemen have been in close touch with this question for 
some time, so the association will be represented by men who are 
thoroughly conversant with the subject. 

COSTLY POLE BREAKAGE.—A curious pole breakage litigation 
is reported from Bavaria. Frau Senger-Bettaque, the eminent 
Bavarian vocalist, was traveling in an automobile when a wild 
boar from some neighboring forest charged into the machine, 
with fatal results to itself and much damage to the car, which was 
upset. The lady, who was thrown out, escaped with slight shock and 
some bruises. Now Frau Senger-Battaque has received a bill for 
15 marks from the postal administration for breaking a govern- 
ment telegraph pole in the upset, and another bill for 50 marks 
from the forest authorities for the dead boar. She has responded 
by bringing an action for injuries to herself, for an account of a 
doctor and for cost of repairs to her automobile. 
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WHO’S GOT THE BUTTON.—An ingenious newspaper writer 
figures out that more than $50,000 of jewels, sapphires and diamonds 
are hidden away in New York in electric meters. “Diamonds have 
been used for only about two years, and until the last six months 
have been almost prohibitory in price. The diamond cups as they 
come from the stone cutters cost $2, while the rough diamond 
would be worth only about 40 cents. The sapphires cost only about 
20 cents a cup. The diamond cups are not yet in general use. 
Only three firms are making them, and it takes one machine an 
entire day to do so. The length of life of a diamond in use in 
a mechanical instrument has not yet been determined. The sur- 
face of a jewel in a fine chronometer will show a faint haze after 
a couple of years’ use. A diamond in a meter may last from two 
to four years, depending upon the vibration. Eventually the dia- 
mond cups will be used entirely, and jewels in the meters will then 
represent more money than now.” 





ELECTROCAPILLARY RELAY.—Five patents were granted 
to J. T. Armstrong and Axel Orlong, of London, Eng- 
land, on August 29, for apparatus utilizing the electrictro- 
capillary force exerted at the surfaces in contact of mercury 
and dilute acid. An inverted V-shaped siphon is filled with mercury. 
The longer tubular leg is constricted at its lower end so as normally 
to resist the flow of mercury. The longer leg of the syphon dips into 
dilute acid, while the shorter dips into a liberal supply of mercury. 
The device is placed in a circuit, the current in which it is desired 
to detect. The inventors state that even a current having a strength 
of a fraction of a milliampere is sufficient to cause the mercury to 
pass down the capillary tube. The mercury thus moved closes the 
circuit to a relay which records the presence of a weak current. 

CONTROLLER FOR ALTERNATING-CURRENT MOTORS. 
—An invention patented August 29 by H. L. Van Valkenburg has 
for its object to provide means for supplying variable voltages 
to alternating-current motors which will prevent destructive and 
dangerous arcing between the stationary and movable contact- 
terminals. The circuits are shown in the accompanying illustra- 
tion. The opposite terminals of a source of alternating-current are 
respectively connected to the middle points of non-inductive re- 
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sistances. The terminals of the separate resistances are joined to 
the terminals of two autotransformer windings. A movable con- 
tact terminal of the motor circuit is arranged to engage with 
certain pairs of symmetrically placed stationary contact terminals 
on the autotransformers for each “running” position of the con- 
troller. In passing from a running position to the next adjacent 
one, the movable contact terminal engages with intermediate sta- 
tionary contact terminals alternately on one and the other auto- 
transformer. It will be seen that the circuit is not opened when 
passing from one to another running position. The current, due 
to excess of e.m.f., caused by the difference in the number of turns 
in the two sections of the auto-transformer windings at each transi- 
tional position, is limited by the resistances joining the two trans- 
formers, so as to prevent injurious arcing at the contact terminals 
when changing from one position to another. 
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WIRELESS IN CHINA.—An imperial edict announces that wire- 
less telegraphs, as well as telephones, are a government monopoly 
throughout China. 


ELECTRIC MOTORS IN ITALY.—In a recent consular report 
it is stated that the number of electric motors employed in various 
branches of industry in Italy is 3,622. There are no less than 49,609 
water power motors as against 8,150 steam engines. In the Milan 
district nearly 1,300 electric motors are in use. 





CAPE COD TO ST. AUGUSTINE.—The Bureau of Equipment 
of the navy, in charge of the wireless work, has just been informed 
that the operators at St. Augustine, Fla., and Cape Cod, Mass., 
have been enabled to exchange messages. This is a distance of 
940 miles, and is believed to be the record distance. 





WIRELESS IN CANADA.—It is stated that Mr. J. G. Ridout, 
of Toronto, Mr. Clarence Thompson, of Montreal, and Mr. Henry 
Aylen, K. C., of Ottawa, have been appointed by the Dominion 
Government as arbitrators to meet shortly in Ottawa to ascertain 
who is the original inventor of the wireless telegraph. This step is 
the result of rival claims before the Canadian patent office by Sir 
Oliver Lodge, the English scientist, and Mr. R, A. Fessenden and 
Dr. De Forest, American inventors. We do not quite understand 
what such a procedure as this news would indicate. 


NAVY WIRELESS TESTS.—News that tests would soon be 
made to establish direct wireless communication between Washing- 
ton and the Brooklyn Navy Yard has created considerable interest. 
The school for training in wireless telegraphy at the Brooklyn Navy 
Yard is in the Bureau of Equipment Building. Lieut. W. A. Edgar, 
U. S. N., is executive officer of the electrical and wireless school. 
Chief Electrician Bean, in charge of the Navy Yard wireless station, 
is the main instructor, and Chief Electrician Delany is assistant. 





ILLUMINATIONS IN BRUSSELS.—In celebrating the seventy- 
fifth anniversary of Belgium, the capital city of Brussels was bril- 
liantly illuminated on July 21 and following days. No fewer than 
60,000 incandescent lamps were used of § cp each, over a street 
area of about three miles. The King’s House had 2,000 lights and 
the City Hall 5,000, of which 3,200 were used in outlining the big 
tower from which one sees the field of Waterloo. The special 
illumination cost the city about $38,600. The 5-cp unit was found 
very satisfactory for this work and for festooning the boulevards. 





“PROTECTING NIAGARA.’—It is said that hundreds of let- 
ters have been received at the state department at Washington 
from all parts of the United States asking that the President take 
some action to prevent further destruction of the beauties of 
Niagara Falls by the vast electrical interests on both sides. The 
petitioners desire that some arrangement be made with Canada 
whereby the surroundings of the falls may be turned into an 
international park. Seeing that there is already an international 
park on each side, and that Niagara has been destroying herself in 
steady backward movement for some centuries, it seems that these 
correspondents might find some better arena for their energies. 





LONG ISLAND ELECTRIC TRAINS.—The new electric trains 
of the Atlantic Avenue division of the Long Island Railroad, now 
being operated between Flatbush Avenue, Brooklyn, and Jamaica 
run very smoothly and are giving much satisfaction to the railroad 
managers and to the commuters. The trip is made in about thirty 
minutes, but the running time will be greatly reduced upon the 
inauguration of the new fall time table, September 20. There are 
twenty-one trains each way on the schedule at present, comprising 
the suburban service. Through trains will not be put on until 
more excavation work has been done, so as to give sufficient yard 
room. This will probably be as late as the last week of October. 
Meantime, however, residents at such places as Far Rockaway have 
suffered for their sins, and have been subjected to terrible delays. 
They look forward to next year for compensation, when the elec- 
tric system will include that region also, 
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CABLES TO JAPAN.—Unfortunately at a time when the peace 
negotiations have been in full swing, according to advices received 
by the Commercial Cable Company, the “Formosa route to Japan 
is working slowly.” In normal times there are four routes to 
Japan. Two of them, from Vladivostok to Nagasaki and from 
the southern extremity of Corea to Japan, have been closed in 
consequence of the war. A direct cable from Shanghai to Naga- 
saki has been carrying nearly all the messages since the beginning 
of hostilities, and there is also a roundabout route by way of 
Formosa and the Liu Kiu Islands from Foo-Chow, China, to 
Ohama, Japan. The Shanghai-Nagasaki cable has been recently 
interrupted by typhoons, and for a time dispatches were received 
for transmission by steamer from Shanghai to Japan, five hundred 
miles. 

AN ELECTRIFIED GRINDELWALD.—Advices from _ the 
Grindelwald, Switzerland, say that much interest has been taken in 
the working of the searchlight just established at the Elgerwand 
station of the new Jungfrau Railway. It is one of the most pow- 
erful lights in the world, being 95,000,000 nominal candle power. 
Every evening the immense beam is swung about the heavens, and 
distant peaks are one after another illuminated in the most start- 
ling fashion. Occasionally the light is turned down here into the 
village, and then the hotel gardens stand out as clear in every 
detail as if in broad sunlight. The device succeeds very well in 
attracting the attention of all visitors to the railway and the 
new station just opened up at Eismeer; every day the little elec- 
tric trains going up in the tunnel are crowded. A form of sus- 
pended railway is under construction up the side of the Wetter- 
horn. 





NEW YORK-CHICAGO TROLLEY.—It is stated that continu- 
ous trolley rides from Chicago to New York, over two routes, and 
between Chicago and Cincinnati, are among the transportation pos- 
sibilities of the near future. William S. Reed, a builder of rail- 
roads, has organized a syndicate, which has purchased the Chi- 
cago Electric Traction Company, and has organized two other com- 
panies to complete the gaps that now prevent a continuous ride 
on electric roads between the cities named. Mr. Reed claims that 
these transportation feats will be made possible by next June, and 
that the traveler may go from Chicago to New York by way of 
Buffalo, and then through New York State, or may branch off at 
Cleveland, and travel through Pennsylvania, and so on to the 
metropolis. The Chicago Electric Traction Company, which is now 
in the hands of a receiver, is to be taken out of litigation, and 
will then be absorbed by the Chicago and Southern Traction 
Company, a new Indiana corporation, which is capitalized for 
$2,000,000. This will be increased to $4,000,000. A line is to be 
constructed from Harvey to Kankakee, a distance of thirty-six 
miles. Other lines will take up the connection, completing the 
route between Chicago and New York. Such a trip should occupy 
at best two or three days, but this will not matter to those who 
have more time than money, 


A CHOICE OF DEATH.—A thrilling special dispatch from 
Chicago, of September 2, says: “Nels Anderson, a motor inspector 
for the Illinois Steel Company, chose death on a live electric wire 
to-day rather than fall into a pit full of molten metal at the 
South Chicago works. Anderson was doing repair work on the 
arm of a crane about 30 feet above one of the hot metal pits. A 
slight movement of the crane caused him to lose his equilibrium. 
The only support within reach was an uninsulated wire which con- 
nected the crane with the motor. As he toppled on the crane, 
workmen who were near by heard Anderson cry out, and saw him 
struggle to regain his balance. His body swayed in the air and 
he extended his arms in a frantic effort to right himself and keep 
from falling in the metal pit. To those who were looking on it 
seemed that the man struggled an hour in midair, although it was 
only a second or two. He knew that to touch the wire meant instant 
death, but he chose that rather than plunge into the boiling metal. 
Reaching above his head, he caught the wire just as his body shot 
downward. There was a flash of blue flame as his clothing caught 
fire. His fellows, as. soon as they could recover from the shock 


of the tragedy, rushed toward him. The current seemed to have 
welded the man’s hand to the wire, and his body hung suspended 
for several minutes, until the current could be turned off.” 
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ELECTRIC COMMERCIAL WAGONS.—Our Cleveland con- 
temporary, The Automobile Builder, estimates that the number of 
electric commercial wagons now in actual service in this country 
can be conservatively placed at 4,000. 





TROLLEYS IN INDIANA.—According to statistics recently 
compiled, there are 913 miles of traction lines in operation in Indiana. 
Of this, the United Gas Improvement Company, of Philadelphia, 
controls 512 miles. Besides the 913 miles already in operation, 213 
miles are building, of which the larger part is probably controlled 
by the same interests. 

HEADING OFF A CYCLINE.—A dispatch from Winona, Minn., 
says: “A telephone saved the family of F. G. Sanders, consisting 
of seven persons, from death or injury in a tornado which swept 
through the county doing considerable damage. The Sanders family 
were eating dinner when their telephone rang. A _ neighbor told 
them that a funnel-shaped cloud was sweeping toward their house. 
The entire family rushed to a nearby clump of bushes, where they 
lay face downward. They had scarcely reached their place of 
safety when their house was lifted from its foundation and dashed 
to the ground a few feet away with hardly a board unbroken. With 
the exception of Mrs. Sanders, who had one arm crushed, the 
family escaped injury. 

NOT TAKING CENSUS OF POWER PLANTS.—The Act- 
ing Director of the Census stated last week that a number of com- 
munications had lately been received by the Census Bureau from 
companies which supply electric power, concerning a circular pur- 
porting to be issued in Washington, but sent out from Chicago, 
and requesting detailed information concerning water power plants 
in the United States, Canada and Mexico. The census officials 
state that no such inquiry is in progress in that bureau, or in any 
other bureau of the Department of Commerce and Labor, nor is 
the acting director aware that there is any such branch of the 
United States Government as that from which the circular pur- 
ports to emanate. The circular literature is got up in such fashion 
as to suggest, on superficial examination, that it is a governmental 
undertaking, and in line with the regular work done by the Bureau 
of the Census in collecting statistics of electrical manufacturing, 
street railways, electric lighting, telephony, etc. 





HIGH-POTENTIAL SWITCH.—A novel use for an electrolytic 
condenser is disclosed in a patent issued August 29 to E. S. Halsey. 
The condenser is composed of a plurality of aluminum plates 
between which is placed a solution of citric acid. The capacity 
effect produced by the condenser results from the production of a 
thin coating of aluminum oxide on the plates, and, although this 
oxide is extremely thin, it has the power of resisting a comparatively 
high voltage. The thin fllm is, however, more or less unstable, so 
that, when the condenser is first thrown in circuit, there is a con- 
siderable leakage of current directly through the condenser before 
the film has been “formed.” The inventor proposes to use such a 
condenser in series with an air-gap as a shunt circuit to a high- 
potential switch. When the switch is first opened, the current passes 
readily across the air-gap and through the low resistance of the con- 
denser. As soon, however, as the film is completely formed, the 
voltage drop across the condenser is sufficient to extinguish the arc 


across the air-gap. 





TROLLEY DEVELOPMENT IN MEXICO.—The plans for the 
expansion and improvement of the street railways of Guadalajara 
are being gradually unfolded. La Electrica, which is the name of 
the company owning the principal street railway system in the city, 
and which holds a concession from the Mexican Government to 
convert its lines into electric transit and to cover many other streets, 
has just purchased what is known as the Kunhardt street railway 
system, which operates over about 12 km. of streets of Guadalajara. 
It is stated that the consideration in the transaction was $500,000, 
the purchasing company paying $100,000 cash and agreeing to pay 
the balance in several installments. The Kunhardt system operates 
on some of the principal streets of the city, and has been doing a 
paying business for many years. Plans for the improvements and 
extensions to the combined systems are now being made and will be 
submitted by the company to Governor Miguel Ahuamada for ap- 
proval on September 15. It is estimated that at least $2,000,000 will 
have to be expended to carry out the plans of the company. In- 
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cluded in this sum is $400,000, which the company will have to pay 
to the State government for its franchise. The constructién of the 
power plant at the Juanacatlan waterfalls will be the first work 
undertaken. It is stated that the new electric transmission system 
will consist of twelve independent circuits. Of these ten will be in 
the city and the other two will connect Guadalajara and the suburban 
towns of San Pedro and Zapopan. 








Electrical Engineers of the Times.—XXVI. 





G. WILBUR HUBLEY. 

George Wilbur Hubley was born May 9g, 1870, at Pittsburg, Pa., 
and attended the public schools and the high school of that city. 
In 1889 he entered the auditor’s department of the Westinghouse 
Electric & Mfg. Company, and later took a special course in elec- 
trical engineering "under a tutor and with the guidance of the late 
Oliver B. Shallenberger. After more than a year of practical shop 
work in various departments of the Westinghouse factories, he 
spent several years in the engineering department, having charge 
of the erection and construction work. He made a specialty of 
traction work upon the introduction of the Westinghouse railway 
system, and was engineer in charge of the construction and equip- 
ment of the first Westinghouse railway, that at Terre Haute, Ind., 
which was installed in 1890. During the same year he went to the 








G. WILBUR HUBLEY. 


Pacific Coast, where some months were spent forwarding the elec- 
tric railway interests of the Westinghouse Company. 

In 1891 Mr. Hubley became electrical superintendent of the 
Citizens’ Traction Company of Pittsburg, during which engage- 
ment he constructed the Sharpsburg and Wilkinsburg feeder 
branches of this system. While engaged in electric traction. work 
Mr. Hubley designed several devices and improvements relating 
to electric railway apparatus, including removable contacts for 
electric controllers, a special trolley wheel with aluminum flange 
and removable contact spool and bushing, and a splicing sleeve 
connection for large cables. Some of these devices have been 
largely used in standard practice, and the splicing connector in 
recent years has been employed as a mechanical connector fot 
aluminum cables. During this period Mr. Hubley also compiled 
complete data and fundamental statistics relating to electric railway 
practice of the day. In 1893 he resigned from the Citizens’ Trac- 
tion Company to become electrical engineer of the Louisville, Ky., 
Electric Light Company, and subsequently was made superintend- 
ent of the company, which position he now holds with its successor, 
the Louisville Lighting Company. 

During recent years Mr. Hubley has made a specialty of central 
station economics, particularly with respect to alternating-current 
operation and reduction of costs. In 1898 he presented a paper 
before the National Electric Light Association giving the result 
of an extended investigation into the subject of transformer iron 
losses; in this, one of the first contributions to the subject, all 
factors were thoroughly considered and remedies offered. He has 
also contributed to the technical press. 

Mr. Hubley is a member of the American Institute of Electrical 
Engineers and the American Association for the Advancement 
of Science. He was one of the promoters and a director of the 


Pittsburg Electric Club. 
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Waterside Station No 2 of the New York 
Edison Company.—II. 
(Concluded. ) 





GENERAL description was given last week in the first part 
of this article of the fine new Waterside Station No. 2 of 
the New York Edison Company. The details then dealt 

with included the growth of the system, the architectural features 
of the new building, and the technical features of the new plant 
as a whole. A number of other details as to the steam plant, elec- 
trical control equipment are now discussed. 

The boiler arrangement adopted is upon the cross-fire room 
plan, which has become typical of the more recent large turbine 
stations in this country. In the majority of cases, however, it 
has been found preferable to concentrate the firing rooms as much 
as possible, with the result of a less convenient arrangement of 
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pany, and will be equipped with the new Babcock & Wilcox single 
superheaters. Space is provided for 48 boilers upon each boiler floor, 
or 96 in all. Each boiler unit will be of 650 hp capacity, designed to 
deliver steam at 200 lb. pressure, and with a superheat of from 100 to 
150° F., above saturation temperature. Each boiler consists of three 
42-in. steam drums and has 294 tubes, 4 in. in diameter by 18 ft. long, 
arranged 21 tubes wide and 14 tubes high, thus presenting a total 
heating surface of about 6,500 sq. ft. The vertical rows of 14 tubes 
each deliver into a continuous wrought-steel header of a new de- 
sign, which matefially simplifies the construction. The trimmings 
and fittings for each boiler are of extra-heavy design, for the 
purpose of securing a maximum of reliability in service. The 
boilers will all be fitted with flat grates for hand firing. 

Both natural and forced draft will be provided, the latter per- 
mitting an advantageous flexibility in the burning of low grades of 
fuel. For the forced draft supply there will .be installed two 
blowers of 90,000 cu. ft. capacity per min., for each row of 6 boilers. 


~ TRS SO Rt PR 


Fic. 8.—VIEW OF WATERSIDE STATION No. 2, IN COURSE OF CONSTRUCTION, 


chimneys, whereas in this plant a division of fire rooms was selected 
which, as may be noted in the accompanying plan, is more advan- 
tageous for the flue, chimney and coal bunker arrangements. There 
are upon each boiler floor three main firing rooms, each having a 
row of three batteries of two boilers each upon either side, and at 
either end of the building a half firing room with a single row 
of six boilers; this arrangement permits of the use of only four 
chimneys, which will be symmetrical in design, each chimney thus 
operating twelve boilers upon either floor, or 24 each. The ob- 
jection that might be offered to this arrangement for a smaller plant 
resulting in half fire rooms will here not prove serious, as owing 
to the magnitude of the plant it will be an easy matter at all times 
to divide the work between boilers to the best advantage for the 
firemen. 

The boilers selected for the new station will be of the well- 
known inclined water-tube type of the Babcock & Wilcox Com- 





These fans, which will be fitted with cases and driving engines by the 
B. F. Sturtevant Co., Boston, are of the Sirocco type and are to be lo- 
cated upon elevated platforms at the sides of the boiler room from 
which position the delivery will be through ducts leading down to 
cross flues beneath the ash pockets. Dampers are to be provided at 
each opening so that the blast may be regulated at will. Sufficient 
capacity is provided in each blower to operate the entire six boilers 
to their maximum if at any time this is found necessary. 

The products of combustion are discharged from the boiler fur- 
naces through four large self-supporting steel chimneys which 
rise to a height of 300 ft. above the first floor level of the boiler 
room. Each chimney will provide for 24 boilers, consisting of 
one-quarter of the equipment. Connection is made to each chim- 
ney through an interesting design of flue and uptake, which 
rise in the space between the rear ends of the double row of 
boilers up into the base of the chimney. This flue structure is 
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built up of %-in. plate and 2% x 2% x 5-16-in. angles, hav- 
ing openings 3 ft. 9 in. by 9 ft. in section, at the rear of each of 
the 24 boilers served. In the main uptake from the first to the 
second floors, which is 814x24 ft. in section, there is a baffle plate 
to prevent interference of draft when one side is idle. At the 
second boiler floor level the flue opens out to an area of 1244x31 
ft., changing section above that to 21 ft. square at the opening 
beneath the chimney. ‘The entire flue and uptake structure will 
be enclosed in a non-conducting covering for preventing radia- 
tion of heat into the boiler room. 

The chimney, which thus commences at the third story level, 
is 232 ft. high, and has an inside opening varying from 21% ft. 
at the base, to 20 ft. at the top. It consists of 31 sections of 
thicknesses of plate varying from %-in. at the base down to %-in. at 
the top. It is lined with 4-in. hard, common red brick, backed up to 
the shell with 1-in. of concrete. This lining will be supported by 


an angle frame work throughout the interior of the chimney with 
horizontal members at every third plate of the shell; this permits 
any section to be renewed without disturbing any of the remainder. 

While there is no intention of installing economizers at the 
present, it will, however, be noticed that with the arrangement 
of uptake and flue adopted, there is ample space provided for econo- 
mizers for use in connection with boilers toward the sides of the 
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The main steam header will be of 14-in. pipe, and 1s to be located 
in the areaway alongside the division wall on the first floor, where 
the branch loop connections may easily be made to the boilers 
upon either floor. The branches to the turbines will be carried from 
the header through the basement, so that no piping will be visible 
in the turbine room, although the control of valves will be readily 
accessible at the machines. All of the high-pressure piping will 
be of wrought steel with Van Stone joints and sheet-steel gaskets. 
The flanges used for these joints will be of rolled steel and of a 
special design with beveled or recessed edges, permitting of easy 
inspection of the joint at all times. A new schedule of flange sizes 
will also be used. 

A novel feature of the feed-water piping for the new station will 
be the use of steel pipe with Van Stone joints upon the mains 
and larger branches using 5 and 6-in. pipe, the 3-in. individual 
branches to each of the boilers being also of steel. The feed- 
water piping system will consist of a ring main of the 6-in. 
steel pipe encircling the entire boiler room, with 6-in. cross 
headers connected across from the two sides in front of each row 
of boilers. From the cross headers a branch is carried to each 
boiler, consisting of a 5-in. branch between each battery connect- 
ing through a tee to the 3-in. brass boiler connections. The 
system will thus, by virtue of the ring main and numerous feed 
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boiler room. Additional connections for such a purpose could 
easily be made from the boiler setting to the economizer, from 
which the outlet connection could be joined to the uptake with 
ease. The middle boilers of each group are inaccessible for such 
a connection owing to the presence of the main uptake at their 
rears. 

A typical piping arrangement for one of the standard groups of 
twelve boilers is shown in Fig. 9. From the main steam header at 
the turbine room division wall a branch steam pipe extends up 
and over the rears of six of the boilers, looping back from thence 
over the rears of the other six and down to the header again. As 
the loop is equipped with intercepting gate valves, each battery 
may thus be seen to have two separate and distinct outlets to the 
The loop header or branch is located about 5 ft. 


main header. 
and connections to it from the boilers 


above the boiler settings, 


are made by heavy return bends of 8-in. pipe of 5 ft. 7 in, radius. 
Each bend has two valves, 
and the other a non-return 


that next to the boiler a plain gate valve 
stop valve. 


connections thereto, be thoroughly reliable, each boiler having sev- 
eral sources of feed supply and any section of the main being 
capable of removal from duty without affecting the others. The 
feed pumps for the new plant have not as yet been selected, and 
the initial feed system for the first group of boilers will be supplied 
from the original Waterside station. 

The blow-off piping will consist of a single header of 4-in. pipe 
at the rear of each row of boilers, into which every boiler will 
deliver through two 2%4-in. brass blow-off connections. The two 
headers at the rear of boilers in every chimney flue space dis- 
charge downward through 6-in. connections to a tee leading to a 
common 8-in. discharge pipe to the condenser overflow tunnel be- 
neath the turbine room, making thus short, simple and direct outlets 
for each group of boilers independently. The piping is all of wrought- 
iron with screw-flange joints, except the branches leading from the 
boiler mud-drums, which are of extra heavy brass pipe. This 
pipe system is all fitted with flange joints, the flanges agreeing 
in design with those upon the high-pressure piping. Each blow- 
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off connection will be provided with two valves for protection from 
leakage. 

For the condensing system a novel arrangement of intake and 
discharge tunnels has been incorporated in the foundations to bring 
the circulation supply direct to the condenser pumps. The intake 
tunnel is 12 ft. wide and nearly square in section, while upon either 
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capacity are incorporated within the large bins, as indicated, so 
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FIG. I2.—COAL POCKETS. 


side of it are two smaller tunnels, about 6x12 ft. in section each, for 
the overflow, and both extend longitudinally under the turbine room 
so as to reach every unit. The connections are easily made for 
the condenser apparatus through openings arranged in the base- 
ment floor. The condensing apparatus, however, has not as yet 
been selected either as to type or make, as is also the case with 
the boiler feed pumps and feed-water heaters. 

Coal will be delivered to the new station by barges in the 
East River, which will be unloaded by a coal tower similar to 
that of the old station, and from the tower cars upon an elevated 
cable railway will distribute it into pockets over the boiler room. 
The tower will consist of a steel structure, 105 ft. long, 25 ft. 
wide and 172 ft. high, containing the barge unloading apparatus, 
coal receiving bins, crushers, etc., together with an ash-handling 
and storage equipment. The unloader hoist jibs, of which there 
are two, one at either end of the tower, are to be located 96 ft. 
above high tide level, from which the lift to the receiving bins will 
be 80 ft. The receiving bins deliver to coal crushers, and from 
thence the coal is elevated 125 ft. to the top of the tower for delivery 
to the cable cars. Of the latter there are to be seven of 3 tons 
capacity each, which will be loaded at a rate of about two per minute, 
giving thus a total capacity of 357 tons per hour. The cable 
railway makes a complete circuit of the coal pockets above the 
boiler room, embracing 835 ft. of track; the cars when in operation 
will be spaced 133 ft. apart, and will travel 265 ft. per min. 

The coal pockets in the boiler house consist of five large bins, 
as indicated in the plan, with an aggregate capacity of over 18,- 
000 tons. The large bins are intended for anthracite only, while for 
other classes of fuel eight smaller bins of 150 and 200 tons 
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as to deliver to each of the five firing aisles. The large bins are 
designed to deliver without pocketing to all points of their respec- 
tive firing aisles, while the small individual bins will deliver at the 
ends, from which the bituminous or other fuel will have to be 
distributed in barrows. The small bins will be used for bituminous 
coal, sometimes used in combination with the anthracite, in propor- 
tions of one part to five of the anthracite, during times of heavy 
peak overloads. 

The ashes from the boiler furnaces will be handled from the 
boiler house basement by a system of small cars operating upon nar- 
row-gauge tracks, to the ash pocket in the coal tower. This ash 
pocket is of large proportions, holding 1,000 tons, and is elevated 
so that the outlet spout is 32 ft. above high tide level. Ashes are 
delivered from the cars to the pocket by an elevating conveyor, and 
outlet spouts are provided for delivery either to wagons or boats. 

The electrical control equipment for the new plant will be very 
similar to that in the original station, the only features of de- 
parture being in minor detail where practice has indicated im- 
provements. The high-tension system, including oil switches and 
control and switching apparatus, will be controlled the same as 
in Waterside No. 1, it being intended, in fact, to so tie the two 
stations together by bus-tie connections that the two plants may 
be operated as.one unit. The oil switches and other high-tension 
apparatus, instead of being arranged at one end, will be located 
in the mezzanine galleries, of which there are six extending along 
the entire goth St. side of the turbine room. The control boards 
will, as in the original Waterside, be located on. an upper story’ 
level (third mezzanine) at the First Ave. end of the room, and 
will be in the form of an open balcony overlooking the entire 
turbine section. The control boards are to be arranged in two 
rows of semi-circular shape in the gallery, the feeder panels at the 
rear and the generator panels at the front. The equipment of the 
panels will be in general similar to that of the control panels in 
the old station, which has been referred to in considerable detail 
in these columns. 

The arrangement of the electrical galleries adopted, as shown in 
an accompanying section, introduces novelties worthy of note. On 
the first floor level adjacent to the turbine room will be located 
the exciter units and associated control apparatus, a booster, com- 
pensator and two end cell switches for the storage batteries. 
On the first mezzanine will be the main and auxiliary buses, en- 
cased in cells of brick wall and alberene partition construction; 
the buses will have wired-glass doors in front and at the rear, 


wz — where the connecting cables are attached through disconnecting 


switches. The second mezzanine gallery is to contain the selector 
oil switches by which the feeders or generator leads are con- 
set of buses as desired. The individual feeder 
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FIG. I13.—DETAILS OF SPECIAL PIPING JOINT FLANGES. 


oil switches are, however, located upon the fourth mezzanine, from 
which the high-tension feeders lead out through series transformers 
under the floor to the underground mains. The third mezzanine 
gallery will carry the potential transformer equipment, the connec- 
tions to which are brought down from the gallery above through dis- 
connecting switches, as shown. In the fifth gallery the greater portion 
of the space is devoted to racks to carry the control wires to the 
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operating boards, this detail alone proving to be one of great magni- 
tude, as well as of importance. 

It will be noticed in the above arrangement, however, that each 
feeder will have only one automatic oil switch in it in addition to the 
selector or group oil switch, which is similar to the present ar- 
rangement in the original Waterside station. The new arrange- 
ment also permits of locating the generator oil switches in the 
same manner as, and alongside of, the feeder oil switches, thus 
materially simplifying the whole arrangement, and at the same 
time largely reducing the length of the generator leads. The 
generators with this arrangement feed directly through the selector 
switches to the bus-bars, at points opposite their locations. The ar- 
rangement of the potential transformers, series transformers, etc., 
on the third mezzanine by themselves is also a distinct advantage in 
concentration and simplification of arrangement. 

While much of the detail of the electrical equipment is not as yet 
decided upon, and cannot be definitely referred to, still there 
are several interesting features which have, been definitely de- 
termined. Among the latter may be mentioned the exciter sys- 
tem, which will consist of four 150-kw motor-generators, delivering 
direct-current at from 200 to 280 volts, supplemented by a storage 
battery. The storage battery will float upon the system constantly, 
but not so much in the sense of reserve capacity as in security 
from interruptions, which it is arranged to prevent absolutely. 
There will be two batteries installed in the basement of this station, 
one of 140 and the other of 150 cells, one of which will be kept 
on the exciter system, and the other thus available for the local 
distribution system. A novel form of direct-current reverse relay, 
or circuit breaker, will be used in this connection on all the motor- 
generator leads to prevent a destructive return flow from the 
battery to a motor-generator in case it becomes inoperative; this 
relay is designed to open the circuit on any reverse flow from 
the bus to the machine equal to or above one-half its full-load 
capacity, although it is entirely inactive when current is flowing 
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60,000 


20,000 


60,000 
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properly from the machine to the bus, even at heavy overloads. 
This interesting device, which is supplied by the General Electric 
Company, has been in use for some time in the original Waterside 
station. 

General Electric Company oil switches will probably be used 
throughout the new station. These will be automatically controlled by 
the new General Electric diaphragm-type inverse-time-element over- 
load relay, which is designed to open the circuit more quickly in 
proportion as the overload is heavier or more severe, in contra- 
distinction to the type of overload relay involving a clockwork-oper- 
ated time element, which is not influenced by the overload. 

This type of relay was installed on all feeders in the original Wa- 
terside station about two years ago and was the first complete equip- 
ment of a large system with this relay. 

In this connection data as to the remarkable growth of the 
Edison lighting system in New York City will be of interest. In 
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the article descriptive of the original Waterside station, in the 
ELECTRICAL WorRLD AND ENGINEER for February 1, 1902, a total load 
curve was presented showing a maximum output of the stations 
for that winter of 35,000 kw, which occurred at about 5 p. m., De- 
cember 23, 1901; Fig. 14 gives the curve of maximum load for 
the past winter of 59,000 kw on the sub-station direct-current bus- 
bars which occurred at about 5 p.m. on December 22, 1904. This 
represents an increase in maximum peak load of 24,000 kw in the 
past three years, and from present indications of the company’s out- 
put, the maximum peak load for next December will be from 60,000 
to 62,000 kw. 

There are in all, at present 19 sub-stations from which the 
low-tension service is distributed, and of these three were installed 
within the past year or so. Nearly all the others have been 
added to also, so that the distribution equipment has experi- 
enced as radical a change as that under way at the generating 
station. The accompanying table, showing new rotary converter and 
battery equipment, added recently, and the present totals, will be 
of interest. It is to be noted, by way of explanation, that 
the standard battery of the company consists of 150 cells, 75 on 
each side of the three-wire distribution system, having a capacity of 
2,000 amperes for one hour on each side. 

The installation connected to the company’s mains on August 1, 
1005, was as follows: 





Incandescent lamps, 16 c.p. equivalent ........ssccccceceees 1,651,917 
AEG TEMG icc ccecccrss es ccc cceeb eres ohn beecvecsvevecevees’s 22,093 
Storage batteries and heating appliances in kw.............. 2,539 
TAOLGE POWES TA WAGED 6 6:6 eons cS RR Fes ce otee ds cence éhsade 99,258 

Total installation (16 c.p. equivalent) «.....eeseecsees 3:425,106 


The officers of the New York Edison Company and the construc- 
tion and operating staffs are as follows: President, Anthony N. 
Brady; vice-president and treasurer, Nicholas F. Brady; second 
vice-president and general manager, Thomas E. Murray; third 
vice-president and associate general manager, J. W. Lieb, Jr.; sec- 
retary, Lewis B. Gawtry; auditor, H. M. Edwards; assistant treas- 
urer, Joseph Williams; controller, C. S. Shepard; general inspector, 
Arthur Williams; chief engineer, James D. Andrew; chief elec- 
trical engineer, Philip Torchio; acting civil engineer, E. M. Van 
Norden; superintendent of construction, J. P. Sparrow; superin- 
tendent of distribution, Henry Stephenson; chief draughtsman, 
George A. Orrok; superintendent, first district, W. I. Donshea; 
superintendent, second district, H. A. Campbell; superintendent, 
third district, E. A. Harley; acting manager, Bronx district, W. T. 
Morrison. 
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Magnetic Double Refraction. 





In a recent issue of Comptes Rendus A. Cotton and H. Mouton 
announce some interesting results of their study of magnetic double 
refraction and rotation in liquids. Very active positively rotating 
liquids may be obtained by heating colloidal solutions. 1f a colloidal 
solution of iron hydroxide recently prepared by dialysis, such as 
Bravais iron, is sealed up in a tube and exposed to a temperature 
of 100 deg. for four hours, its double refraction increases to 40 times 
its original value. It varies with the square of the magnetic field, 
without inversion. At the same time, the liquid becomes more vis- 
cous, more opaque and diffuses the light more. A microscopic ex- 
amination shows that the thickness of the grains is considerably 
increased by the heating. There is thus a connection between the 
size of the grains and the double refraction. If Bredig’s method of 
electrode disintegration is applied to iron, a yellow colloidal solu- 
tion is obtained, showing ultra-microscopic grains. Such a prepara- 
tion the authors propose to call Bredig iron. The preparation shows 
a very peculiar change of refraction with field strength. The curve 
rises abruptly from the origin, but at a field intensity of about 3,000 
units it changes into a slightly rising straight line. If the iron is 
disintegrated in glycerine, a grey liquid is obtained which gives 
rise to Majorana’s bimagnetic rotation, or rotation independent of 
the direction of the field. This is due to an unequal absorption of the 
luminous vibrations parallel and normal to the field respectively. 
It is further observed that the microscopic particles are oblong, 
and that they arrange their major axes in the direction of the 
field. The authors believe that magnetic double refraction is’ ob- 
tained only when the size of the particles lies between certain limits. 
When they are too small the Brownian movements stimulated by 
the field prevent the orientation. 
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Hydro-Electric Developments of the Ontario 
Power Company.—III. 
(Concluded.) 





DISTRIBUTION AND CONTROL OF CURRENT. 


URRENT from the generator is carried on single conductor 
cables, isolated and supported on concrete barriers, beneath 
the floor of the power house, rising through the exciter 

gallery floor to an automatic oil circuit breaker, passing on the 
way through series transformers and knife disconnecting switches. 
From the circuit breaker the current passes out through another set 
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FIG. 14.— OIL SWITCHES IN OFFSET OF GENERATING STATION. 


of knife disconnecting switches to cable bells, which are located 
under the gallery floor and supported on a special brick structure. 

Two triple conductor cables are required to carry the current from 
the generating station to the distributing station. For about half 
the distance these cables are carried in a cable tunnel, which lies on a 
slope of approximately 30 degrees. In order to support the cables 
on this steep incline, it was necessary to build vitrified clay ducts 
into the walls of the tunnel, leaving openings 25 feet apart in 
each duct course, where clamps with wooden bushings are in- 
serted. At the upper end of this tunnel is located a manhole, and 
cables are carried for the remainder of the distance to the distribut- 
ing station in an ordinary surface conduit system. 

The triple conductor cables employed in carrying the power 
through the cable tunnel and conduit run are composed of stranded 
copper conductors of 250,000 c. m. cross section. Each conductor 





FIG. I5.—GENERATING AND DISTRIBUTING STATIONS FROM GOAT ISLAND. 


is insulated with a layer of paper, and the three conductors are then 
spiraled together with a suitable filler of jute to make the cables of 
a circular cross section. Around this is a layer of paper, a lead 
sheath, another layer of jute, an armor of spiraled steel ribbon and 
an outer covering of jute. 

In the generating station is located the exciter switchboard 
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and a small service switchboard for lighting and local power re- 
quirements. The exciter switchboard has panels for the operation 
of the exciters and the main generator field circuits. An additional 
panel, located in the center of this board, serves for the distribu- 
tion of current for lighting and control purposes. Current is taken 
from this panel to supply the service switchboard above referred to. 
This service switchboard has panels for lighting and power, in- 
cluding cranes, elevator, etc. This board also has two alternating 
current panels for the control of the penstock valve motors, which 
are located in the valve chamber, and which have auxiliary controls 
at that point. These valve motors are also provided with limit 
switches, which serve to stop the motors when the valves reach 
their extreme positions. 
DISTRIBUTING STATION, 

The distributing station is an artistic structure of brick, located 
in a commanding position on a bluff above the generating station. 
(See Fig. 15.) The distance of this station from the power house 
is some 700 feet, and the height above the base of the cliff about 
250 feet. At this station the operation of the power house will 
be controlled and the output distributed. Some of the power will 
be sent out to nearby consumers at 12,000 volts, and transformers will 
be used to step the e.m.f. of the remainder of the power up to 60,000 
volts for long-distance transmission. This station is the nerve 
center of the whole system. All units are governed from the 
control floor, where indicating and control wires are centered. 
When the building is completed it will be 525 feet in length, 130 
feet wide and 60 feet high. The present building will accommo- 
date eight units. Offices are to be located in the’ front projection, 
four stories high. The switch room runs the full length of the 
river side of the building and the high-tension room occupies a 
similar position on the opposite side. The control room is located 
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FIG. 16.—PLAN OF GENERATING AND DISTRIBUTING STATIONS. 


in the center, and to the right and left of it are the transformer 
pits. The pits are separated from one another by fire walls. (See 
Fig. 17.) <A railroad track runs through both of the transformer 
rooms and past the central contro] room along the wall separating 
them from the switch room, 

In the control room there are three floors above the basement; 
the basement is used for the distribution of wires; on the first or 
main floor the terminal boards for the control circuits are located ; 
integrating and recording instruments are on the second floor, and 
on the third or control floor are placed the control pedestals, each 
with a set of indicating instruments on instrument posts behind and 
rising above them. The chief operator from this vantage point 
may view the electrical performance of the whole system and, by 
personal control or by telephoning to his assistants, may direct the 
operation of the plant. 

After leaving the conduit run the three conductor power cables 


;pass into a system of manholes just outside and®in front of the 


distributing station. In these manholes the three-conductor cables 
split to single-conductor cables, and pass through the wall of the 
building to either one of two sets of bus-bars, or through the bus 
structure without any connection to the bus-bars, as may be desired. 
The bus structure is located in the basement of the building immedi- 
ately under the switch room. In the switch room are located the 
necessary oil circuit breakers for making the various connections to 
and from the bus-bars. These switches are similar in every re- 
spect to those located in the generating station. Their normal ca- 
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pacity is 600 amperes at 12,000 volts, but they are so designed that 
they will interrupt a very heavy load with entire. safety. 

After leaving the bus structure the cables pass for a short 
distance under the floor of the building, in tile conduit, and rise 
to the 60,000-volt transformers. The transformers are arranged in 
groups of three, each group serving a main generator, and each trans- 
former will have a capacity of 3,000 kw. They will thus be larger 
than any that have previously been built. Each transformer will be 
oil-insulated and water-cooled, and will weigh approximately 50 tons 
complete. The transformer case will contain about 70 barrels of 






































FIG. 17.—CROSS-SECTION OF DISTRIBUTING STATION. 


oil, and about 12 to 14 gallons of water per mirute will be required 
to flow through the coils, immersed in oil for cooling purposes. The 
transformer cases are designed to withstand an internal pressure of 
150 pounds per square inch. Each group of transformers is isolated 
in a concrete pit, as shown in Fig. 18. A check valve opens from 
the top of each transformer case to an 8-in. vent pipe into the 
sewer, thus relieving any excess of internal pressure. 

Each group of three transformers is connected in delta on the 
low-tension side and in star on the high-tension side. The trans- 
formation is from 12,000 to 36,000 volts, thus obtaining a voltage of 
approximately 60,000 between wires on the star connection. The 
high-tension wires pass overhead from the transformers through 
circular openings 4 ft. in diameter through the wall into the high- 
tension room. This room contains high-tension bus-bars mounted 
on line insulators, and the necessary oil circuit breakers for switch- 
ing from transformers to bus-bars and from bus-bars to the trans- 
mission lines. These oil circuit breakers are designed to safely break 
a load of 40,000 kw at 60,000 volts. 

Circular openings 4 ft. in diameter are provided in the rear 
of the building to bring out the transmission lines. Two plates 
of glass are set about 8 inches apart in these openings and carry 
suitable bushings through their centers to support the wires. A 
suitable hood is built on the outside of the wall to protect the open- 
ings from the weather. No strain is imposed upon the glass 
plates, but insulators will be mounted under the hood to take 
up any tension from the line. 

In the control room the instrument stands and control pedestals 
will be assembled in an approximate semi-circle. Each instrument 
stand and control pedestal corresponds to a singie unit. On each 
instrument stand are four ammeters, a voltmeter, frequency indi- 
cator, power factor meter, indicating wattmeter and synchroscope. 
The complete circuit for each unit will be indicated diagrammatically 
on its control pedestal. Control apparatus included on this pedestal 
consists of indicating lamps, high-voltage bus switch, transformer 
switch, selector switch, for low-voltage bus No. 2, synchronizing 
plugs, water-wheel governor controller, junction switch, selector 
switch for low-voltage bus No. 1, distributing-station generator 
switch and field switch controller. Provision has been made for 
multiple operation of the generators if desired. The power may go 
directly to the transformers or to the low-voltage transmission line 
without connection to the main bus-bars, or may feed any bus-bar 
or any combination in parallel; in fact the circuits are so arranged 
that they may be adapted to any desired service. 


TRANSMISSION. 


Upon leaving the distributing station the lines will pass lightning 
arresters of the horn type, situated on poles between the station and 
first set of transmission towers. These towers will be of the tri- 
partite type, triangular in form, and built up of wrought-iron with 
2.5-in. piping for main supports. This piping is filled with cement, 
and the base of each tower is secured to concrete piers extending 
6 ft. beneath the surface of the ground. The standard tower will 
be 49 ft. high from the ground to the lowest wire. The distance 
between towers will be approximately 550 ft. The present intention is 
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to run two sets of lines from the distributing station for a con- 
siderable distance along the old Portage road toward Queenston to 
a point on the Niagara River a little below “Devil’s Hole.” There 
the wires will drop from an upright tower 4g ft. high to a cantilever 
extending out over the cliff and then down to towers located at 
the water’s edge. The river at this point is about 600 ft. wide. A 
similar type of construction will be followed on the American side. 
The cables will be of 37 aluminum strands of 820,000 c. m. cross 
section. 

In order to provide for insulation, the conductor cables on each 
tower will be placed 7 ft. apart at the corners of an equilateral tri- 
angle. The insulators will be of special design of the Ontario Power 
Company, designated as No. 14-0, and made by the Thomas Com- 
pany. They will be built up of three parts, two petticoats and a 
hood; the latter, which is the largest, being 14.5 in. in diameter. The 
whole will be cemented together, and to a steel pin which, in turn, 
will be bolted to the tower. 

The engineering work on this interesting development was begun 
by the Messrs. P. N. Nunn and L. L. Nunn in February of 1902. 
Active construction followed in August of the same year. On the 
20th of June, 1905, the forebay was filled with water, and in the 
week previous to the first of July No. 1 unit was run. Voltage 
was put on the temporary transmission line on July 1st. The 
present expectation is to have three units with a total capacity of 
30,000 hp ready to deliver power before October. 

The Niagara Construction Company, which is carrying forward 
this development for the Ontario Power Company, has officers 
as follows: Francis V. Greene, president; Edmund Hayes, vice- 





18.—GROUP OF TRANSFORMERS FOR UNIT NO. I. 


FIG. 


president; H. E. Nichols, secretary; R. C. Board, treasurer; F. B. 
H. Paine, general manager; Banker R. Paine, general agent ; George 
Baum and W. N. Ryerson, superintendents of construction. 

J. M. Voith, Heidenheim, Germany, is contractor for the main 
turbines. The exciter turbines are of the Victor type, S. B. and 
S. V. makes. Generators, transformers, switches and electrical ac- 
cessories were built by the Westinghouse Electric & Manufacturing 
Company. Water-wheel governors are of the Lombard type. Most 
of the cables weré furnished by the Standard Underground Cable 
Company. Ransomes & Rapier, of England, supplied the Stoney 
gates. Pratt & Cady made the 9-ft. penstock valves. The Rein- 
forced Cement Construction Company did a large part of the 
concrete work at the head works. The Jenckes Machine Company 
built the steel pipe line. Struthers-Wells Company built the pen- 
stocks. H. D. Symmes excavated the pipe trench, placed the con- 
crete envelope, backfilled over the conduit and also constructed 
the helical discharge tunnel from the overflow. Lanquist & IIlsley 
erected the distributing station building. Archbold-Brady Company 
is erecting the transmission line, and the Tucker Electrical Con- 
struction Company is installing the extensive lighting system. 

For the design and construction of the work, the engineering 
force is as follows: P. N. Nunn and L. L. Nunn, chief engineers ; 
O. B. Suhr, engineer in charge; V. G. Converse, electrical engi- 
neer; C. H. Mitchell, mechanical engineer; J. B. Bailey, field engi- 
neer and chief of inspection. Thanks for the facts above noted are 
due to the entire engineering corps, and also to Mr. J. R. Harsch, 
who is in charge of the clerical work of the engineers. 
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Regulation of Electric Rates in Massachu- 


setts.—II. 





By Aton D, ApaMms, LL. B. 

N the first part of this article four interesting typical decisions of 
the Gas and Electric Commission of Massachusetts were given. 
Some others of equal importance follow below: 

6. Mayor vs. Quincy Electric Light & Power Company. 

In 1896 the Mayor of the City of Quincy brought a petition before 
the commissioners concerning the price and quality of the electric 
street lights supplied by the Quincy Electric Light & Power Com- 
pany. Before a hearing was had the city and the company reached 
an agreement and the petition was withdrawn. 

7. Selectmen vs. The Electric Light & Power Company, of Abing- 
ton and Rockland. 

The Selectmen of Rockland petitioned the commissioners, in 1897, 
to fix the rates for electric street lamps supplied by the Abington 
and Rockland company in their town. During five years after 1892 
this company operated arc street lamps of 1,200 nominal cp at $66 
and incandescent lamps of 25 cp at $14 each, under contract. During 
the year ending June 30, 1897, these lamps were operated 1,579 
hours: 19 arcs and 208 incandescents, in Rockland. After the ex- 
piration of the contract the company raised the price of each arc 
to $70 and each incandescent lamp to $16 per year, and required 
the town to make another five-year contract, at these rates. The 
commissioners fixed the rates at $70 annually for each are and $16 
for each incandescent, as the company had done, but said that the 
town need not enter into any long-term contract. On the assumption 
that each arc lamp received 330 watts and each incandescent 88 
watts, the rates fixed, on the basis of 1,579 hours of operation per 
lamp annually, amounted to 13.4 cents for are lighting and to 10.1 
cents for incandescent lighting, per kw-hour. 

On June 30, 1897, the capital stock of the Abington and Rock- 
land company was $75,000, and it had notes payable to the amount 
of $37,500 outstanding. During the year the income of the company 
from the sale of electric energy was $34,378.69, its operating expenses 
were $24,299.54, and its net earnings $10,079.15. From this last sum 
$2,035.20 was paid as interest, leaving $8,043.95, or 10.7 per cent 
on the capital stock. 

In deciding the case the commissioners said that the prices named 
by the company for street lighting were assumed to be not too low, 
because no claim was made to that effect. On investigation it ap- 
peared to the commissioners that the rates were not too high, and 
that a certain contract under which the lighting company supplied 
energy to an electric railway imposed no burden on the town. The 
commissioners stated their practice to be to fix prices according to 
conditions at the time of each decision, such prices to continue until 
new conditions made necessary some further reduction or advance. 
For this reason the commissioners would not make the rates fixed 
conditional on a long-term contract, against the wish of the town. 

8. Mayor vs. Somerville Electric Light Company. 

A petition against the Somerville Electric Light Company, asking 
for better service and lower rates in street lighting, was presented 
by the Mayor of Somerville, in 1897. Under this petition the com- 
missioners fixed the maximum rates to be charged for street light- 
ing from October 1, 1897, at $110 for each arc of 1,200 nominal cp, 
and $25 for each incandescent lamp of 25 cp, operated during 3,831 
hours per year. These rates correspond to 8.09 cents per kw-hour 
in arc lamps and to 7.4 cents per kw-hour in incandescents. During 
five years from October 1, 1892, the company operated street lamps 
in Somerville at $120 annually for each are of 1,200 nominal cp and 
$25 for each incandescent of 25 cp, under a contract. In the year 
ending June 30, 1897, each of these lamps operated 3,831 hours, and 
there were 361 arcs and 211 incandescents in use. When operation 
began under the contract in 1892 there were 244 arcs and 334 incan- 
descents. 

On June 30, 1897, the capital stock of the Somerville company was 
$200,000 and there were bonds of $33,500 and notes of $105,000 out- 
standing. During the year the company derived an income of $88,- 
065.85 from sales of electric energy. Its operating expenses were 
$56,707.45, and the net electric income reached $32,168.40. Of this 
$8,180.87 was paid as interest, and this left $23,987.53, or 11.99 per 
cent on the capital stock. In the year just named the electric com- 
pany at Salem operated 186 arcs of 2,000 nominal cp each and 608 
incandescents of 25 cp, on the streets during 3,831 hours, the time 
of service being the same as in Somerville. The Salem company 
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charged $21.50 per year for each incandescent and 38.4 cents per 
night for each arc. At these rates and an average of 10.5 hours’ 
operation per night, the cost to the city per kw-hour was 7.60 cents 
for taking 480 watts each, and with 3,831 hours of operation per 
year the cost per kw-hour in incandescents taking 105 watts was 
5.34 cents. 

Before the petition of the mayor was_ filed, the company offered 
to continue the operation of the street lamps then in use at the rate 
of $110 per arc and $25 per incandescent annually, under a new 
three-years’ contract. As these rates were not withdrawn, the com- 
missioners assumed that they were not too low and said that, as 
the rates offered allowed no more than a fair interest and deprecia- 
tion charge above the cost of operation, no further reduction at that 
time could be made. While fixing the same rates that had been 
named by the company in its offer to the city, the commissioners 
made them independent of a contract for a definite time. The Somer- 
ville company derived about 67 per cent of its income from street 
lighting in that city and two towns, and though managed with strict 
economy in the opinion of the commissioners it had contracted a 
large floating debt so that its stock, bonds and notes represented 
much more than the probable cost of a new plant with a capacity 
similar to its own. Stock of the company had all been paid in cash. 
Excess of the securities and debt of the company over the present 
cost of a like plant was said to represent that depreciation, due to 
rapid advance in the art of electric lighting, which it had not been 
possible thus far to recover out of income. Concerning the proper 
policy as to such depreciation the commissioners said: 

“If the investment of capital in new enterprises which combine 
substantial advantages to the general public with the probability of 
great depreciation through the advance of the particular art is to 
be encouraged, such depreciation must be treated as a proper charge 
to be made against income. It is as clearly a part of the cost of 
conducting the business as the expenditure for coal and labor. If 
in the company’s past these considerations have been overlooked, or 
the charges for light have been too low to cover them, not only 
the interest of the company, but in the long run, the best interests 
of the community, require such a management of its affairs and 
adjustment of its rates as will admit of the gradual recovery of the 
losses thus sustained. For the successful and proper conduct of en- 
terprises of this sort, and as an inducement for the investment of 
the necessary money in them, at least two things seem to be essen- 
tial: a reasonable prospect of a fair dividend on the bona fide capital, 
and an opportunity to recover out of income such losses as may be 
inevitable in the progress of the art, and are not in any degree due 
to carelessness or speculation in the management.” 

g. Selectmen vs. Andover Electric Company. 

This was a petition by the Selectmen of Andover, in 1899, for a 
reduction in the rates charged by the Andover Electric Company 
for street lighting in that town. Under this petition the commis- 
sioners fixed the rate for arc lamps of 1,200 nominal cp at $83.50 
each, and for incandescent lamps of 25 cp at $20.85 each per year, 
with 1,424 hours of operation, for not less than 31 of such arcs and 
74 of the incandescents or their equivalent. During the year ending 
June 30, 1897, the Andover company had operated the lamps just 
named for the given number of hours at a total charge of about 
$4,800. Allowing 330 watts for each are and 87.5 watts for each 
incandescent, the lamps of both sorts consume energy at the same 
rate as 50.6 arcs of 1,200 nominal cp each. On this »asis the pay- 
ment of $4,800 by the town corresponded to $94.80 per arc lamp, or 
to 20.1 cents per kw-hour for all the energy consumed in the street 
lamps. The rates fixed by the commissioners corresponded to 17.9 
cents for arc lighting and to 16.7 cents for incandescent lighting 
per kw-hour. 

On June 30, 1897, the capital stock of the company stood at $30,000 
and its bonds and notes outstanding were $22,000 and $8,960, re- 
spectively. The company had an electric income of $11,569.78, its 
operating expenses reached $8,625.62, and the net income was $2,- 
944.16. From this last sum $1,676.41 was paid in interest, leaving 
$1,267.75, or 4.22 per cent on the capital stock. 

There was a claim at the hearing that the capital of the company 
was excessive and the commissioners said that the debts alone did 
not exceed the cost of a plant similar to that of the company; that 
no more than the interest on the debts and a fair charge for depre- 
ciation had been earned, and that the company probably could not 
earn a dividend with present business and prices. 

10. Selectmen vs. Suburban Gas & Electric Company. 
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In 1897 the Selectmen of Revere and certain consumers in Win- 
throp petitioned the commissioners for better service and lower 
prices in electric lighting. During the hearing on the petition the 
request for lower rates was waived, and the consumers withdrew. 
Following the hearings the company expended $30,000 on its plant 
and the commissioners considered no order necessary. 

11. Consumers vs. Fitchburg Gas & Electric Light Company. 

This was a petition brought by customers of the Fitchburg Gas & 
Electric Light Company for lower gas and electric rates, in 1900. 
Acting on that part of the petition which related to electric rates, 
the commissioners fixed the price for commercial arc lamps of 1,200 
nominal cp three nights per week at $6 per month, and of street 
lamps of the same power operating every night to the extent of 3,903 
hours annually at $100 per year. This was a reduction of $1 per 
month for commercial arcs and $10 in the yearly charge for street 
arcs, taking effect October 1, 1900. 

For the 1,200-cp street arcs consuming 330 watts each, the rate 
at $100 per year amounted to 7.76 cents per kw-hour. As the hours 
of operation for commercial arcs were not fixed, the rate for their 
energy is uncertain. On the day that the petition was filed the 
Fitchburg company reduced the rate for incandescent lighting by 
the adoption of a sliding scale of discounts from the maximum 
meter rate of 20 cents per kw-hour, and the commissioners made 
no change in this rate. Though fixed for October the rate for street 
lamps did not go into effect until January 1, 1901, when the contract 
for them expired. 

On June 30, 1900, the company was operating 265 arc and no in- 
candescent street lamps in Fitchburg. At this same date the capital 
stock of the company was $150,000, and it had out $45,000 in notes. 
Up to 1889, when it began electrical supply, the capital of the com- 
pany had been $60,000. After that date the capital was increased to 
$150,000, and the debt of $45,000 was contracted. The increase of 
capital was paid in cash and the last $50,000 of stock was issued at 
50 per cent above par. Apparently, both the $90,000 increase of 
capital and the notes, a total of $135,000 face value, were repre- 
sented in the electric system. 

During the year ending June 30, 1900, the company had a gross 
electric income of $59,749.94, its operating expenses in the electric 
department were $45,060.22, and the net electric income was $14,- 
689.72. Interest to the amount of $2,033.56 was paid for the year, and 
this deducted leaves $12,656.16, or 14.06 per cent on the $90,000 of 
stock represented in the electric system. For the year in question 
the company paid a dividend of 10 per cent on its entire capital, and 
this had been the rate since a date prior to 1889. In the year ending 
June 30, 1901, when the commercial rate fixed by the commissioners 
had been in force for eight months, and the rate on street lamps for 
six months, the gross electric earnings of the company were $61,- 
139.87, and its net earnings in this department were $14,783.34, or a 
trifle. more than they had been during the previous year. In giving 
their decision the commissioners said that the advance in the art of 
electric lighting had caused a large reduction in the value of the 
plant as at first constructed, and that the amount expended yearly 
from income in the effort to maintain an even relation between the 
plant and the capital had necessarily been large. This maintenance 
charge and the annual dividends of 10 per cent were said to be the 
most important factors in the price of current. It was thought that 
the nearly even relation between the electric plant and its capital 
justified only a moderate dividend, and that less than had previously 
been necessary would be required for maintenance. The reduction 
of $1 per month was extended to all commercial are lamps. 





oo 


The Induction Motor Leakage Coefficient. 





By A. PRess. 


N developing the formula for “sigma” given below, it was the in- 
tention to abide as close as possible to the accepted values of 

the self-induction per centimeter length of a turn, both im- 
bedded in iron or practically free in air. It was found, however, that 
a correcting factor was necessary, and this was ascribed to “zig-zag” 
leakage effects. For air-gaps beyond 1%4 mm. this leakage factor 
seems to be negligible (see Fig. 1). Apparently one should quite 
expect, with ordinary sized air-gaps, that the short-circuit current 
with rotor in or out of place should make very little difference to the 
magnitude of such current. Furthermore, from the experiments of 


ELECTRICAL WORLD anp ENGINEER. 443 


Dr. Breslauer, it was found that grinding down the rotor teeth had 
little effect upon the value of ¢. This is in full accord with the 
theory outlined herein. By increasing 5 in the manner indicated, 
the correcting factor for zig-zag leakage was reduced, although the 
magnetizing current would concomitantly be increased. 


Let 6 = depth of air-gap in centimeters. 


n = number of slots per pole and phase of stator. 
n’ = number of slots per pole and phase of rotor. 
p = number of poles. 
¢ = turn sides per slot. 
m = number of phases. 
B = average magnetic density in gausses. 
im == magnetizing current (effective). 
Then the magnetizing current is given by 
w Bs 
im = — . ———, 
2V2 K mnt 


where K is a Latour winding coefficient.* The value of the short- 
circuit current is dependent on the phase volts divided by the 
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FIG. I.—EFFECT OF DEPTH OF AIRGAP ON LEAKAGE FACTOR. 
reactance of the winding. If \ = self-induction of a complete turn 


in lines, and is = short-circuit current (effective), = pole pitch 
and / = length of core in centimeters, 
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In this form one readily recognizes the Behrend formula, in which 


wv I I r 
; . — is replaced by a 
2 KK, mn l 
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limited variable. 








Hobart has substituted for this complex expression factors which 


l 


are functions of — and 5 X mn. 
+ 


(Here mn is the slots per pole 


pitch.) If K is taken at .38 and Ki as .95, K Ki = .361 and we have 


4:35 A» “8 


C == see ine —— 


mn a. 


The value of \—the lines set up per turn per ampere—can be split 
up into three members: One due to the conductors lying imbedded 
in iron, equal to 2/ 4; another due to the end connections, equal 
to 2e 7 Xa, where e7 gives the length of an end connection; and 
finally 2/ Az, where Az are the lines set up per ampere length of 
conductor due to the proximity of the rotor iron. The form of the 
equation would thus be 


* See Latour’s “Induction Motor,” page 87. 
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Now Ai can be taken as having the value roughly of 4 lines for the 
imbedded conductors per centimeter, and e¢ \a can be taken as 3.25. 

Were it now postulated that the zig-zag leakage was of negligible 
import, the formula just derived should give consistent values. By 
checking up a number of machines this is found not to be the case. 
With the condition that the periphery of the rotor were continuous 
and of negligible reluctance the value of Az would be given by Az = 


47 T 





There are, however, disturbing elements such as slits in 
6 


the rotor, and the questionable permeability of the rotor bridges. 
For this reason a correcting factor, z, has been introduced, and its 
value derived from experience. 

It will be observed in the above that in estimating the value of 4 
no allowance was made for the width of opening of slot. Let x be 
chosen to represent the average ratio of slot opening to slot width 
for both stator and rotor. Introducing the quantity + into the 
equation of ¢ and noting furthermore that the available rotor per- 
iphery for zig-zag leakage will depend upon the number of rotor 
slots, one has finally, 


17.4 6 n 5 
¢= (10—6x) —-+ .1572 —. (1I—*) (2—*)+3.25 — 
(2—4) mn T n’ l 


By making x = 0, i. e., for closed slots, it will be seen that the 
lines per centimeter per ampere of imbedded conductor is taken 
at 10. The value of Aa would in this circumstance not change. For 
¥ = I, or wide open slots, it will mean that the zig-zag leakage is 
taken at zero. A table is given herewith showing the calculation of 
20 machines taken from the list furnished by Mr. H. M. Hobart in 
these pages for April 30, 1904. The formula of Dr. Behn-Eschen- 
berg is radically different from the above and shows no limitation for 
decreasing 34. 


Taste I. 
Reference No. Calculated value of qa. Observed value of g. Disagreement 
in % of observed 
value. 

1 -0575 .06 —4 

4 .0678 -075 —I12 

7 +0436 +042 + 4 
10 +0551 -046 +17 
13 -049 -06 —18 
16 -0406 .046 —I12 
19 +04 +042 “—=§ 
22 .0189 -033 —43 
25 -05 -06 —I7 
28 0358 -039 —9 
32 .046 -042 +11 
35 a +05 pa. 
37 044 052 —_ 

40 +124 .088 +29 
43 0433 058 —I5 
46 -0615 .062 °o 
48 129 +129 ° 
52 -087 -112 —22 
55 -0325 +0365 —I! 
57 .073 -06 +13 





Electric Pumping Plant in Hawaii. 


An interesting application of water wheels, as applied to irrigation 
work, is afforded at the pumping plant of the Makee Sugar Com- 
pany, of Kaleia, Kauai, Territory of Hawaii, now approaching com- 
pletion. This company controls a large acreage, which has here- 
tofore been barren, owing to the fact of its being situated above the 
irrigation canals on which the land is dependent for water during 
the greater part of the year. 

The principal irrigation canal on the Island of Kauai, carrying a 
large volume of water, is situated on the opposite side of a mountain 
from the ground to be irrigated; and at a considerably lower eleva- 
tion. There is ample water below this land, but it was unavailable 
for lack of means to elevate it to the required height. - The problem 
was solved by the application of hydro-electric transmission, using 
the water from the large canal on.one side of the mountain to 
develop power, which is applied electrically to _pumps on the other 
side. 

The water in the main canal is an extremely variable quantity, 
not only from one season to another, but at different hours of the 
day; consequently, any transmission scheme must provide means 
for running the pumps at highest efficiency, taking into account the 
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fluctuations in the initial power, due to varying water supply. It is 
obvious that to accomplish this it is necessary to vary the speed of 
the electrically-driven pumps almost in direct proportion to the 
varying power of the water wheels. This is accomplished by syn- 
chronous motors, which, by varying the cycles according to the speed 
of the generator, are enabled to vary their power output and speed 
in the same proportion. This, of course, involves a corresponding 
change of water wheel speed according to the water available, the 
wheels to run faster during periods of greater water supply and 
slower as this diminishes. In order to reduce the operating expense 
to a minimum an operator is in attendance at the generating station 
only, the resulting operations at the pumping station being automatic. 

The Pelton water wheels are six in number, of different diameters, 
and each fitted with buckets designed for the special conditions of 
wheel speed and water supply involved, the static head being 390 ft. 
Each wheel is of such diameter and power capacity as to run the 
generator at the proper speed to correspond with the pump output, 
this being maintained at a maximum in accordance with the water 
used by the wheel. These six Pelton wheels are all mounted on the 
same shaft, and arranged to run in the same wheel compartment, 
one at a time, the unit being direct-connected to a single Bullock 
three-phase electric generator of 500 kw capacity. Thus the largest 
diameter wheel is to drive the generator at 280 r.p.m. and use five 
cubic feet of water per second, and the smallest at 450 r.p.m., using 
eight cubic feet of water per second, the intermediate wheels running 
at intermediate speeds and using proportionate water quantities. 
Each wheel is supplied with a single stream of water through a nozzle 
of proper diameter, and the streams are controlled independently 
by a hydraulic gate operated through a special three-way valve. If 
the supply of water is falling off, as indicated to the station operator 
by gauges, he closes the valve of the operating wheel and opens 
that of the next slower wheel, and vice versa. These changes may 
occur several times a day, but it is always possible to deliver irri- 
gating water to the higher levels in direct proportion to the supply of 
water, thus obtaining a maximum daily efficiency and insuring the 
highest returns on the investment. 

The variation in water wheel efficiency will be extremely slight 
if working at intermediate speeds between those for which the 
wheels are specifically calculated. The use of hydraulic gates for 
controlling the ‘flow of water to each wheel makes the accomplish- 
ment extremely simple, and in addition to this method of control 
there is provided a stream cut-off on each nozzle, operated from 
a common rock shaft. This, in turn, is controlled by a special de- 
vice arranged to hold at any speed between 450 and 280 r.p.m., de- 
pending on the position at which the connecting belt may be set 
on the cone pulleys. The current is transmitted six miles over the 
mountain to the pumping station where the synchronous motors are 
direct connected to Riedler pumps working against a head of 250 
feet. 

The electrical and pumping machinery was furnished by the Allis- 
Chalmers Company, and the complete hydraulic equipment by the 
Pelton Water Wheel Company, of San Francisco. 
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LETTERS TO THE EDiTors. 








‘*Digest’’ References. 





To the Editors of Electrical World and Engineer: 

Sirs :—Under your heading “Digest of Current Electrical Litera- 
ture,” I frequently find reference to articles on subjects of great 
interest to me, but often originally written in a language with which 
I am not familiar. I should like very much to know if you have 
adopted any plan or arrangement by which your readers may ob- 
tain translations into English of any foreign article to which 
reference is made in your Digest. Possibly such an arrangement 
is already in practice, but if not, I believe it would be found 
exceedingly helpful to a large number of readers who would, of 
course, be willing to pay any reasonable charge for the translation 
and copy. 

Pittsburg, Pa. G. FreperIcK PACKARD. 

[We are always glad to assist readers in securing copies of 
periodicals mentioned in the “Digest,” and to put them in com- 
munication with reliable translators. The usual rate for the trans- 
lation of articles from a foreign tongue into English is $3.50 per 
thousand words.—Ens. ] 
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The Use of the Third Person in A. I. E. E. 
Discussions. 





To the Editors of Electrical World and Engineer: 


Sirs :—In reading over the discussions of the papers published in 
the Transactions of the American Institute of Electrical Engineers, 
January to December, 1904, Volume XXVIII, I am forcibly impressed 
with the awkwardness of style introduced into.the discussions by the 
use of the third person, and I respectfully beg permission to tres- 
pass upon your valuable space to give expression to my opinion on 
this subject which, I have no doubt, is indorsed by a large number 
of engineers who do not belong to that category of scientific prigs, 
of which I have a sincere horror. 

I wish to take at random some statements which the editor of the 
discussions put into the mouth of Mr. Gano S. Dunn, but which 
this thoughtful gentleman surely never said. On page 329 we find 
Mr. Dunn’s discussion of a paper on alternating-current generators, 
and we have to look at the following sentence: 


Mr. Dunn expressed appreciation of Mr. Behrend’s views 
in his book on Induction Motors, and also as given verbally 
to the meeting, to the effect that engineering and de- 
signing of the kind under discussion was not a science, but 
an art. 


In parsing this sentence, it is Mr. Dunn, who, in his. book on “In- 
duction Motors,” expressed appreciation of Mr. Behrend’s views, 
whereas Mr. Dunn in reality referred to Mr. Behrend’s views as 
expressed by Mr. Behrend in his book on “Induction Motors.” The 
jumble introduced by transposition from the first person into the 
third person is obvious here. 

Let us turn to another page. 
from Mr. C. F. Scott: 


We read on page 135, as coming 


The mention of the speaker’s name in the paper sug- 
gests some reminiscences of early work on this subject. 


I suppose that this means that the mention of Mr. Scott’s name in 
the paper suggests to Mr. Scott some reminiscences of his early work, 
but then why not say so? By completely destroying the individu- 
ality of discussions and making them read like the most insipid 
and uninteresting reading matter imaginable, we deprive oral dis- 
cussion of its interest, charm and peculiar advantage over common 
technical publication. The discussion loses flavor and strength and 
is completely emasculated. Furthermore, if it is pleaded that the 
third person is introduced into discussions in order to lend to these 
discussions the cloak of placid philosophical calmness which, in 
my opinion, would be very much out of place in engineering dis- 
cussions of the day, there should at least prevail scholastic consist- 
ency; but we find Prof. H. J. Ryan, on page 140, saying: 

“Probably you are right, that the constants will be 
somewhat different for these different metals.” 


How much more dignified it would have sounded in the editor’s 
opinion if put this way: 


H, J. Ryan:—The speaker then remarked that the former 
speaker was probably right, and that the constants, etc. 





This would introduce such a large variety of speakers that it 
might be necessary to use suffixes for the speakers and, per- 
haps, we may, sooner or later, be presented with a proposition of 
settling at a future Congress the question of the nomenclature 
and terminology to be used at the discussions to differentiate be- 
tween the different speakers! Alas, alas! 

The discussion of engineering matters before the engineering 
societies is of great value in the progress of engineering and, the 
livelier these discussions can be made, the more benefit there is 
derived from them, In the discussion of astronomic problems while 
dealing with the immensities and eternities and with the slowly 
changing phenomena of the universe, it may be good taste to 
avoid the introduction of personality or individuality as small and 
puny in comparison with the great problems under discussion; but 
while discussing engineering problems which are distinctly the 
work of man, man’s individuality should stand forth and it will 
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give to a discussion a certain flavor of interest which otherwise 
it never could obtain. 

I beg particularly to thank you for publishing these lines, as I 
know that you disagree with me on the question at issue. 


CINCINNATI, O. B. A. BEHREND. 


[As we understand it, the third person was not adopted because 
the change from the first person was considered to be a grammatical 
or literary improvement, but because the use of the third person 
supplies the only practical means of properly condensing discussions. 
To condense and retain the first person would obviously be as fatal 
to individuality as the use of the third person, and moreover would 
convey the impression that electrical engineers were accustomed to 
express themselves in epigram. The question thus appears to be, 
on the one hand, that of guarding the individuality of such speakers 
as exhibit individuality in their remarks, by printing all discussions 
in extenso; or, on the other hand, condensing all discussions from 
the expansive and tautologous style characteristic of extemporaneous 
speech, and confining the record to a concise statement of any 
points brought forth bearing directly on the subject under discus- 
sion. If the latter course deprives the discussions of the personal 
tone, doubtless this loss will not be keenly felt by those who refer 
to them for technical information, and are enabled to find such 
information disengaged from its original accompaniment of superflu- 
ous words, tautology and digression. We believe that a ballot of 
the. membership would show that for one member who would ap- 
preciate the preservation of the individuality of speakers—so far 
as individuality can be preserved by embalming their remarks 
verbatim et literatim in type—there would be a score who merely 
care to know what actual contributions—not in words, but in 
substance—are made to a subject discussed. The Civil Engineers 
adopted the use of the third person about a decade ago, and while 
at first there was considerable opposition on the part of those whose 
remarks were edited, this was not allowed to prevail to the detriment 
of the great body of membership who merely read discussions. 
Editing into the third person naturally requires some skill and prac- 
tice, but if the Electrical Engineers should drop the plan it would 
by many be construed into a confession of incapacity in dealing 
with obstacles—literary and personal—which a sister body easily sur- 
mounted. Finally, a return to the old and primitive method would 
involve, through the increased bulk of the Proceedings and Transac- 
tions an additional draft on an income scarcely now adequate 
for carrying out the professional and other work of the Institute.— 
Eptrors. | 


ee 


Alternating-Current Nomenclature. 





To the Editors of Electrical World and Engineer: 

Sirs:—In the nomenclature generally adopted in dealing with 
alternating current problems there is one point in which it is quite 
at variance with the fundamental conventions of mathematics. I 
refer to the algebraic signs given to angles of lead and lag, the 
former being regarded as negative and the latter as positive. 
This is not only confusing to the beginner in this branch of electrical 
science, but is liable to be disconcerting to anyone who, though fa- 
miliar with mathematical nomenclature generally, is not working on 
alternating-current pfoblems so continually as to become hardened 
to the jolt which this aberration naturally produces. 

The difficulty evidently originated in the elementary illustration 


‘of a harmonic variable, in which we are told to conceive of a vector 


rotating about one end with uniform angular velocity and in a 
clockwise direction. The clockwise direction is universally con- 
sidered as the negative direction of rotation, and there would ap- 
pear to be no excuse for adopting it in this fundamental concep- 
tion. If we assume a counter-clockwise or positive rotation in this 
illustration, which is certainly the only logical assumption, the 
above difficulty disappears entirely; angles of lead become posi- 
tive, and angles of lag become negative. The symbol + jf will then 
represent leading, or forward rotation through an angle of 90°, and 
— j, lagging, or backward rotation; the expression a -+- ja’ repre- 
senting a leading vector, and a — ja’ a lagging vector teferred to the 
axis of reference. This change involves a change in the signs 
prefixed to symbols representing reactance and condensance, the 
former becoming positive and the latter negative. We thus have 
the impedance of a circuit containing resistance and reactance repre- 
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sented by the expression r + jx instead of the usual r — jx, and the 





e 
current in such circuit, with impressed e.m.f., e becomes 
r+ jx 
e (r—jx) 
— —___—, the — j in the numerator indicating a lagging com- 
rt x 
ponent. 
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Since the above change in nomenclature affects only the state- 
ment of a problem and the interpretation of the resulting expres- 
sions, and need not be considered in the intermediate transforma- 
tions, it will be found to involve no appreciable mental effort even 
where one is thoroughly accustomed to the current notation, and 
would, I believe, if once introduced, be generally adopted. 
PHILADELPHIA, PA. J. Lester WoopprinDce. 
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DyYNAMoS, MoTorRS AND TRANSFORMERS, 


Eddy-Current Losses in the Armature Copper of Electric Ma- 
chines—LOEWENHERZ AND VAN DER Hoop.—An account of an ex- 
perimental investigation in which the eddy-current loss was deter- 
mined by temperature measurements. The test was not made with 
an actual machine, but with a testing arrangement resembling the 
conditions in practice. The results of the test are given in various 
diagrams and the following formula, which agrees with the theory, 
was found: For copper at a temperature of 15° C. the eddy-current 
loss per cubic centimeter can be expressed as 


A 2 
We21.ag0¢f t — f* xt s6™, 
l 


where n, the number of periods per second, f, the “form factor” of 
the curve of the e.m.f. induced by the alternating field (slot field), 

A 

l 
of the flux path, /, and s the thickness in centimeters for a rectangular 
cross-section measured in a plane perpendicular to the flux.—Elek. 
Zeit., August 17. 

Single-Phase Motor—F.Le1iscHMANN.—An article illustrated by 
diagrams on the theory of the Winter-Eichberg motor. The essen- 
tial difference between this motor arrd the compensated series motor 
is that there exists in the latter only one flux in one direction, while 
in the Winter-Eichberg motor there are two fluxes different in phase 
and amplitude and direction in space. The author gives the dia- 
grams of the Winter-Eichberg motor and develops its fundamental 
under certain simplified assumptions.—Elek. Zeit., Au- 


the number of ampere-turns of the teeth, A, per centimeter 


formulas 
gust 17. 

Voltage Drop of Alternators —REzELMAN.—The first part of a 
serial illustrated by diagrams on the general problem of determining 
by a graphical method the voltage drop in single-phase and poly- 
phase alternators—La Revue Elec., August 15. 


LIGHTS AND LIGHTING. 


Street Lighting by Incandescent Lamps.—Howatt.—An illustrated 
article describing the two main systems of series incandescent light- 
ing in use at the present time.—Am. Elec., August. 


Novel System of Emergency Lighting.—A short article with dia- 
gram, describing the Hochenegg system of emergency lighting for 
use in theatres and other places.—Am. Elec., August. 


POWER. 


Stamp Driving by Electricity—HratHEN.—An abstract of a paper 
read before the South Africa Association of Mining Engineers. 
The author advocates the employment of a very low frequency for 
power work, with a separate distributing system at a higher fre- 
quency for lighting. With regard to driving stamps, he suggests 
using a slow-speed motor of about 250 r.p.m. with an overhung 
pulley at each end to drive either 5 or 10 stamps, i. e., 10 or 20 off 
each motor. This avoids the necessity of making the cam-shaft 
pulleys 15 ft. in diameter; ordinary 6-ft. pulleys will do quite well. 
He admits that the belt thickness will not be quite suitable for a 
motor pulley of 15 in. diameter. A 1,350-lb. mill takes almost ex- 
actly 2.5 hp per stamp, and a 30-hp motor will, therefore, be re- 
quired for every 10 stamps. By adopting these small motors instead 


of one or two large ones, the capital expenditure can be reduced by 
from 20 to 30 per cent. 


Assuming that there are 22 small motors 











instead of two large ones, it is considered by some people that motor 
breakdowns will occur 11 times as often on the small system as on 
the large one, and as each stoppage on the former involves one- 
half of the whole mill, and on the latter one-half of the whole mill, 
there seems no advantage one way or the other. This is, however, 
an absolute fallacy, since the premises are wrong. One of the 
premises involved is that it takes exactly the same time to repair 
or replace a 400-hp motor as it does to do the same for a 30-hp 
motor; but with one spare 30-hp motor on hand an hour will suffice 
to get the 10 shut-down stamps restarted. On the other hand, with 
a 400-hp motor and a line shaft 115 ft. long, 20 to 30 hours will be 
an average time in which to effect repairs. Complete spares on the 
large motor system will increase the capital expenditure 50 per 
cent, and on the small motor system 5 per cent. Up to last year 
the author had charge of a water power electric plant transmitting 
power for milling, hoisting, etc., over a distance of about seven 
miles. After the Boer war, which occasioned a stoppage of three 
years, there was laid a new pipe line which at first gave a few slight 
troubles. A fresh start was made in September, 1902, and the 
plant was shut down on the following Christmas day for 18 hours 
and 30 minutes, but no repairs were carried out. Twelve months 
later there was another shutdown lasting 12 -hours, but again no 
repairs were made. Excluding these two stoppages, the running 
time amounted to 623 days 14 minutes out of 524 days. A number 
of stoppages turned out to be unnecessary, while some were due 
to floods. Assuming half the stoppages to be due to the motors 
and half to the generators, the former accounted for a loss of time 
of only one-twelfth of one per cent of the total running time. He 
thinks this record quite justifies his estimate of 5 per cent spares.— 
Lond. Elec., July 28. 


Hydro-Electric Development in Norway.—RAMAKERS.—An illus- 
trated description of the electric generating station at Glommen, 
near Kykkelsrud. The provisional power house has a capacity of 
four turbines of 3,000 hp each, and three smaller ones, namely, two 
of 300 hp and one of 500 hp. When eventually completed the plant 
will comprise eight turbines of 5,000 hp in addition to the four tur- 
bines already installed, representing an aggregate of 52,000 hp, which 
js increased to 53,060 hp by the small turbines used for driving the 
exciters. Of this only 43,060 can be used simultaneously, 10,000 hp 
being held as reserve. The transmission voltage is 20,000, and the 
transmission line comprises five distinct lines, four running north 
and one south. Two pole lines have already been erected to the 
north for a distance of 39 miles. Each of these is intended for two 
three-phase transmission circuits, but only one three-phase circuit 
is carried on each pole line. Seven sub-stations are situated along 
the route of the transmission line. These are provided with oil- 
cooled transformers for reducing the 20,000 volts to 5,000 volts. 
Current at this latter potential is conveyed to the various points of 
consumption, where the potential is further reduced to 220 volts.— 
Am, Elec., August. 

Electric Power and Bridge Construction.—An illustrated descrip- 
tion of the electric installation for contractors’ plant on the Brook- 
lyn anchorage for the cables of the new Manhattan suspension 
bridge over the East River. In order to complete the work in time, 
electric power is used wherever possible instead of hand labor. 
An important feature is the absence of any steam plant except a 
single boiler to operate the high-pressure pump, while electricity is 
used for all kinds of service, chiefly pile driving, hoisting, traction, 
concrete mixing, pumping and lighting. The total electric equip- 
ment comprises 541 hp, chiefly in 25-hp and so-hp units. There 

















SEPTEMBER 9Q, 1905. 


are employed 21 series motors and 5 shunt motors, using direct cur- 
rent at 240 volts from the Edison three-wire system.—Eng’ing 
Record, August 26. 


Steam Jacketing—MELLANDY.—A paper read at the Liege meet- 
ing of the British Institution of Mechanical Engineers. Concern- 
ing the best mean pressure, it is said that compound engines with 
a boiler pressure of 150 pounds may be worked with a mean pres- 
sure referred to the low-pressure cylinder of about 40 pounds per 
square inch without any loss of efficiency in terms of the brake horse- 
power. The jackets have their maximum efficiency when the whole 
of the high-pressure and the ends of the low-pressure cylinders are 
jacketed with high-pressure steam. When the jackets are applied 
to the high-pressure cylinder the total indicated horse-power is 
slightly reduced, but when applied to the low-pressure cylinder the 
total indicated horse-power is considerably increased. The jackets 
have little effect in the high-pressure, but have a considerable effect 
in the low-pressure cylinder upon initial condensation. The tem- 
perature cycle of the cylinder walls next to the steam must be 
considerably less than that of the steam; first, because the actual 
“missing quantity” is much less than it would have been had the 
steam and metal gone through the same temperature changes; and, 
secondly, because the mean temperature of the metal is higher than 
that of the steam. To improve the economy of the engine, the aim 
must be to reduce the “missing quantity.” The greater part of the 
latter must be due to leakage and not to initial condensation.—Lond. 
Elec., July 28. 

Electric Power in Mining and Metallurgy.—Herzoc.—A continu- 
ation of his illustrated serial. In the present instalment he de- 
scribes the construction of electric cranes made by various European 
manufacturers. Detailed drawings are given.—Elek. Bahnen, June 14. 

Electrically-Released Brakes on Cranes.—Weexs.—A short illus- 
trated article on the care of electrically-released brakes and their 
magnets for crane and similar work.—Am. Elec., August. 


TRACTION. 


Single-Phase Traction in Germany.—EHNHART.—A profusely- 
illustrated description of the single-phase railroad from Murnau to 
Oberammergau. The length is 14 miles. The time of a run from 
Murnau to Oberammergau is 72 minutes, the time of the return 
run 65 minutes, including the stops at eight stations. The speed 
is, therefore, 12 and 13 miles per hour, respectively. The highest 
speed on level road and down grades is about 24 miles per hour. 
During winter there are twelve trains and during summer sixteen 
trains per day. The road was built in 1899 and 1900, and the in- 
tention was to operate it*with three-phase currents at 5,000 volts, 
which was to be reduced in transformers along the line so as to 
get 800 volts.at the terminals of the motors. For financial reasons 
the electric equipment was, however, only partially completed and 
the road was operated with steam. In 1904 the road was bought 
by a new company, which decided to introduce electric traction. 
It was first intended to use the two three-phase machines of the 
power house which had been installed for a capacity of 375 kw, of 
which only about one-fourth is utilized for lighting purposes. How- 
ever, the careful comparison of the three-phase, direct-current and 
single-phase systems showed that the single-phase traction would 
be the most economical. It is stated that the average efficiency of 
the plant from the bus-bars of the power station to the wheels of 
the cars were calculated to be 66, 62 and 71 per cent for three-phase, 
direct-current and single-phase current, respectively. On the other 
hand, the first cost (capital invested in the line and in the car equip- 
ment) were in the ratio of 1.16 for three-phase current to 1.25 
for direct-current to 1.00 for single-phase current. On account 
of the lower capital investment, it was decided to install the single- 
phase system. The line was equipped by the Siemens-Shuckert Com- 
pany. The hydraulic station of the road contains two 500-hp and 
two 30-hp turbines. The smaller turbines drives the dynamos for 
excitation and for lighting the station, while each larger turbine is 
connected to two generators, namely, one traction generator and 
one lighting generator. The traction generators have eight poles 
and produce single-phase alternating-current at 5,500 volts with a 
power factor of 0.8, the frequency being 16. In order to insure 
a sparkless collection of the current from the overhead wire under 
any conditions of weather each car is provided with two trolley 
poles, but there is only one trolley wire. The motors are series 


machines designed for 270 volts, with a compensating winding 
through which the full current passes. 


They have been tested 
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with 100 hp for one hour without special air ventilation, the tem- 
perature of the windings increasing under these circumstances by 
65 deg. C. over the temperature of the outside air. It is stated that 
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FIG. I.—CHARACTERISTIC CURVES OF MOTORS, 


there are no spark whatever at the commutators. The transformers 
are placed below the truck. Fig. 1 gives the characteristic curves 
of the motors used.—Elek. Bahnen, July 14 and 24. 

Single-Phase T:actcn-«n Paris —MonrrriLteerR—A fully illustrated 
article on single-phase traction on the Malakoff tramway line in 
Paris, using Latour motors, as was previously mentioned in the 
Digest —L’Elec., August 12. 





Three-Phase Traction in Italy—Oseruati.—An article on oper- 
ating results of the Valtellina Railway on which the three-phase 
system has been in operation for 2%4 years. The total expenses for 
traction service, including the lubricating and cleaning of material, 
as well as labor, amounted on an average per year with but partly 
electrically driven freight trains to 0.62 cent per thousand ton-miles, 
and for the period with trains fitted exclusively electrically to 0.34 
cent per thousand ton-miles. The corresponding expenses on a steam 
line in Austria, selected for comparison on account of representing 
conditions similar to the Valtellina as regards curves and grades, 
although with a 30 per cent denser traffic, amounted to 1.3 cent 
per thousand ton-miles. The saving effected in operating expenses 
corresponds in the first case to 3.98 per cent interest on the capital 
expenditure, and in the second case to 5.53 per cent, besides 
which the lighting of all stations and motor cars, as well as 
heating of the latter, is assured. Data are then given on tests con- 
cerning current consumption, recuperation of energy, consumption 
of energy as a function of grades, and the “fly-wheel effect.” By 
the latter is meant that if the speed of the generators should be 
reduced suddenly by more than 2 per cent, current would be restored 
to the line by the induction motors of all moving trains; that is to 
say, the moving trains would act like a huge fly-wheel having the 
effect of flattening out the momentary peaks. The collector rings 
are not now placed on the motor shaft between the locomotive frames, 
but outside of the latter. The author then summarizes the peculiar 
advantages of three-phase traction as follows: The possibility of 
recuperating both the energy stored up in the moving trains when 
the speed is being reduced for stopping and the energy as repre- 
sented by the train running on down grades; this energy reappears 
as electric current and is equivalent to the greater part of the 
original input. This circumstance results in a very low consumption 
vf energy. The possibility of reducing by “fly-wheel effect” the load 
peaks caused by the starting of trains. The possibility of removing 
the collectors from the motor axle and thus utilizing the entire 
space inside of the locomotive frames for the motors. These 
advantages are obtained, however, only with the use of induction 
motors. On the other hand, with the same it is not possible to 
have variable speed. But this is thought not to be a disadvantage. 
The polyphase alternating-current traction system does not require 
a thorough training of the personnel, as the speed remains auto- 
matically constant after having reached a value peculiar to the sys- 
tem. Indeed, even on lines with a very variable profile, the speed 
diagrams taken from actual service are almost horizontal lines. Thus 
individual skill of the staff is nearly eliminated, being restricted to 
correct starting and stopping.—St. Ry. Jour., August 26. 

Swiss Railway—Somacu.—An illustrated description of a narrow- 
gauge line of six miles length, which connects the important Swiss 
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city of St. Gall with the mountain villages of Speicher and Trogen. 
An interesting feature resides in the use by the same motors of a 
500-volt direct-current within the town limits and a 800-volt direct- 
current in the country. The section which is supplied with 500-volt 
current from the local street railway circuit in St. Gall has a length 
of % mile.—St. Ry. Jour., August 26. 

French Tramway System.—A fully illustrated description of the 
power house of the tramway system of Lille. Three-phase currents 
are generated at 5,500 volts with a frequency of 25 periods per second 
and transmitted to various sub-stations. In the latter the three- 
phase currents are changed into 500 to 550-volt direct current by 
means of transformers and rotary converter. The capacity of the 
station is 2,500 kw.—L’/ndustrie Elec., August 10. 

Electrolysis of Water Pipes by Tramway Return Currents.—An 
editorial discussion of the importance of preserving notes on electro- 
lytic damage. Since it seems likely that suits against railroad com- 
panies will come in future, the water works superintendent who, of 
necessity, will be one of the principal witnesses, is urged to culti- 
vate the habit of carefully inspecting his pipes whenever he has an 
opportunity to do so, and promptly and accurately to record in a 
suitable notebook everything of value observed, excluding all ir- 
revelant matter. It is also recommended that he make voltmeter 
measurements and record the difference of potential between pipes 
and rails, and the drop of potential along the given length of pipe. 
—Eng’ing Record, August 26. 

Measutement of Acceleration—LANCHESTER.—A description of 
an instrument for the measurement and recording of starting and 
stopping efforts in vehicles. He calls it an “accelerometer.” The 
fundamental principle on which the instrument works, is that the 
effect of the algebraic sum of tractive forces and resistances on the 
vehicle as a whole is shared proportionately by every portion of its 
mass, and that consequently the tractive effort on the whole vehicle 
can be ascertained if that acting on any portion of its mass can 
be measured. This tractive effort is measured by the deflection of 
the heavy bob of a very short pendulum, the tangent of the angle 
of deflection being proportional to the acceleration, and being meas- 
ured by a pointer prolonging the pendulum upwards and passing 
over a horizontal scale. The vibrations of the pendulum are damped 
by a dash-pot. When the gradient varies the instrument no longer 
measures the acceleration, but it continues to measure the actual 
tractive effort in every case. Some diagrams taken with the in- 
strument show the sudden stoppage of the retardation when a 
train is brought to a standstill, giving the familiar impression of a 
jerk backwards.—Lond. Elec., from Phil. Mag., August. 

Portable Sub-Station.—An illustrated description of the equipment 
ef the New Hampshire Traction Company’s portable sub-station 
which is in operation at Seabrook Beach, N. H., an important 
junction point for three different lines. The sub-station is housed 
on an ordinary freight-car and contains a 250-kw rotary converter.— 
St. R’y Jour., August 26. 

How to Make an Electric Buckboard.—BrocksmitH.—The conclud- 
ing article on the design of an electric buckboard, which has been 
running for two months. The battery controller and the woodwork 
are described in the present article—Amer. Elec., August. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Portland.—Syxes.—A very long and profusely illustrated descrip- 
tion of the system of the Portland General Electric Company. It 


furnishes power for lighting the streets of Portland, Oregon City, 


St. Johns, etce., and for operating various railway systems and for 
power purposes in numerous industrial mills. The power is in the 
form of three-phase, 33-cycles, 10,000-volt current, and can be fur- 
nished either from the water-power plant at Oregon City or from 
the steam plant in Portland. For lighting, the current is trans- 
formed into three-phase, 60-cycle, 2,300-volt current, for traction 
into 550-volt, direct-current. The development of the system and 
the equipment of tarious stations and sub-stations is described in 
detail—Jour. Elec., Power and Gas, August. 

Starting Rotary Converters—WaGNeER.—A continuation of his 
serial in which he describes different methods of starting rotary con- 
verters. Very full instructions are given together with detailed 
diagrams of the connections. The first case discussed in this in- 
stallment is that of two three-phase rotary converters each operating 
from alternating to two-wire -direct-current, the direct-current sides 
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being in parallel. Each machine is started by its own starting motor 
and synchronizing rheostat. A second case discussed is that of one 
three-phase rotary converter operating from alternating to three-wire 
direct-current. The machine is started by a separate starting motor 
and a synchronizing rheostat. The third case is that of one two- 
phase rotary converter operating from alternating to three-wire, 
direct current. The machine is started by a separate starting motor 
and a synchronizing rheostat; The article is to be concluded.—Elec. 
Jour., August. 

ELECTROPHYSICS AND MAGNETISM. 


Specific Inductive Capacity of Metals —Broca.—Theory and fact 
are at variance in the calculation of the resistance of wires for direct 
and for alternating currents of high frequency. The present author 
shows that the discrepancy can be removed by taking into account 
the specific inductive capacity of the metal. On doing this he ob- 
tains an approximate value for the specific inductive capacity by a 
new method. Putting it as proportional to the square of the re- 
fractive index, he shows that for frequencies between 500,000 -and 
1,200,000 per second the specific inductive capacity is of the order of 
10". Beyond a frequency of 3,000,000 the specific inductive capacity 
increases nearly in proportion to the period. Nothing can as yet be 
said concerning lower frequencies as no data are available-——Lond. 
Elec., July 28; from Comptes Rendus, June 26. 

Evolution of Inanimate and Living Nature-——G. H. Darwin.—The 
first part of his presidential address at a recent South African meet- 
ing of the (Brit.) Assoc. for the Advancement of Science. He dis- 
cusses the parallelism of the ideas of evolution in the problems of 
life with those in the world of inanimate matter. He refers to the 
theory of natural selection as the persistence of those types of life 
which are adapted to their surrounding conditions. The same idea 
holds good in physics. He compares the species of the naturalist 
with the stable configurations of the physicist and the states of the 
politician. The idea of the bottom of all these conceptions is sta- 
bility. He reviews briefly the researches which have led to the con- 
clusion that atoms are not perpetual. He is led to the conjecture 
that the several chemical elements represent those different kinds 
of communities of corpuscles which have proved by their stability 
to be successful in the struggle for life—Science, August 25. 


ELECTROCHEMISTRY AND BATTERIES. 


Edison Accumulator —Scuoor.—A long article giving the results 
of tests of an Edison iron-nickel accumulator. The article is illus- 
trated by many diagrams, and the results of his tests are summar- 
ized as follows: The ampere-hour capacity is independent of the 
rate of discharge under normal conditions of temperature, while 
the watt-hour capacity depends slightly on the discharge rate, vary- 
ing between 31 and 35 watt-hours per kg of total weight. It is here 
assumed that the discharge e.m.f. is carried down to one volt. The 
Edison accumulator is thoroughly fool-proof and resists even 
mechanical vibrations very thoroughly. The ratio of the ampere- 
hours during discharge to those during charge and the ratio of the 
watt-hours during discharge to those during charge are less favorable 
than in the lead accumulator and are in the average not more than 
75 and 55 per cent respectively. But the author remarks that it is 
only fair to say that at very high discharge rates which the Edison 
accumulator stands without any trouble, the efficiencies will be about 
the same as given above. With lead accumulators the efficiency at 
such high discharge rates would probably be not much better. 
Moreover, concerning the efficiency of lead accumulators in actual 
automobile service there are very few reliable data available, and it 
is to be assumed that in actual traction service the efficiency of lead 
accumulators is much poorer than the values determined in the 
laboratory. For the same capacity the space required by the Edison 
cell is smaller than for the lead accumulator; the difference will, 
however, be probably compensated by the fact that in whole bat- 
teries the different cells cannot be placed closely together. The 
Edison cell needs no further attendance than occasional filling up 
with distilled water.—Elek. Zeit., August 17. 

Accumulator for Traction—Rosset.—The first part of an article 
in which the author calculates what, under the best possible condi- 
tions, may be expected from a storage battery for traction pur- 
poses. He calculates the highest possible capacity for one kg of 
weight of electrodes and of total weight and for one litre of vol- 
ume. The article is to be continued and the results will be sum- 
marized when it is completed.—Centralblatt f. Accum., August 1, 15. 















SEPTEMBER 9, 1905. 


Electrolytic Tin Recovery—Some notes on the Bergse process for 
the electrolytic recovery of tin from tinned iron ware.—Austr. Min. 
Standard, July 12. 

Calcium Carbide and Acetylene—MorenEav.—A long abstract of 
a paper on the production of calcium carbide and the manufacture 
Eng’ing News, August 24. 





of acetylene. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measuring an Alternating-Current in Wire Without Cutting It.— 
MARXxEN.—A description of an instrument devised by Dietze which 
is essentially a small transformer. It is shown in Fig. 2 and re- 


sembles a pair of tongs, but is closed under ordinary circumstances 





FIG, 2.—VIEW OF TRANSFORMER. 


by means of a spring while the tongs are opened if the handles are 
pressed together. The jaws of the tongs are placed around the 
wire in which the alternating-current is to be measured so as to 
surround this wire completely. The tongs then form a closed mag- 
netic circuit, and the wire to be tested represents a single turn of 
a primary winding of a transformer, while around one limb of the 
magnetic circuit the secondary coil is wound. The induced current 
in the latter is then measured by a hot-wire instrument or by a 
telephone if the object is merely to determine whether a current 
flows in the wire. Fig. 2 shows the larger size of the commercial 
instrument. It may be used to advantage for the localization of in- 
sulation faults, for measuring alternating-currents in line conduc- 
tors, etc.—Elek. Bahnen, August 4. 

Testing Magnetic Permeability of Iron.—EpLer.—For measuring 
the permeability of a sample of iron, that is, for determining the 
magnetization curve, complete accuracy can be obtained only by 
the well-known ring method with the use of a ballistic galvanometer. 
The iron to be tested is brought into the form of an annular ring 
with rectangular cross-section and the primary and secoudary wind- 
ings are wound around it symmetrically and uniformly over the 
whole surface. In calculating the permeability from such a test, 
the simplifying assumption is generally made that the magnetic 
lines of force throughout the ring have the same length, and that 
the flux density has the same value in all points of the cross-section. 
The calculation is generally made with such mean values, but this 
leads to errors. The author calculates how much the error is which 
is committed by this approximation and shows how to eliminate 
it by using a correction factor, the numerical values of which are 
calculated for various conditions.—Zeit. f. Elek. und Masch., Au- 
gust 9. 

Electricity Meters —GrRrHARDI.—Continuations of his illustrated 
serial. The Reason, Vulcan and the Watson prepayment meters 
are described.—Lond. Elec., July 28 and Aug. 11.—In an editorial 
the advisability of prepayment meters is discussed. In some places 
they have been found remunerative, in others not. But it seems 
that the chief trouble is in the prepayment meter itself, as it is 
usually constructed, consisting of an ordinary watt-hour meter to 
which is added a coin-fed mechanism. The only way to avoid this 
complication entirely is to substitute for the meter a simple hour- 
meter or a lamp-hour meter, both of which are much simpler and 
cheaper instruments than coin-controlled watt-hour meters.—Lond. 
Elec., August II. 

Testing Synchronous Motors.—Rows.—In a continuation of his 
illustrated serial on alternating-current and laboratory testing, he 
describes various tests of synchronous motors.—Jour. Elec., Power 
and Gas, August. 


‘TELEGRAPHY, TELEPHONY AND SIGNALS. 


Incandescent Lamp for Intermittent Flash Signs.—A description 
of a method of the Allgem. Elek. Ges. of Berlin for automatically 
connecting and disconnecting an incandescent lamp with its circuit 
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as used in intermittent flash signs. The principlé is shown in Fig. ’ 
3. The contact is made and broken at the point C. The strip R~ 
is made of two strips of metals which have very different tempera- 
ture coefficients of expansion. Such a strip will be bent when 
heated. The heating effect is produced by the coil S and when it 
has transmitted sufficient heat to R the contact at C is broken. No 
current flows through the coil S, the strip R cools and bends back, 


L 





¢ 


FIG, 3.—ELECTRO-THERMAL FLASHER. 


and the contact is again closed at C, and so on.—L’/ndustrie Elec., 
August Io. 


Wireless Transmission of Mechanical Action—BRaANLY.—A de- 
scription of an apparatus by means of which several different 
mechanical actions can be produced at will at a distant station 
without the assistance of anyone stationed there. Thus the impact 
of electromagnetic waves may be made to start a motor, fight 
a lamp or produce an explosion. The choice of succession of 
these various actions is regulated by a rotating commutator at the 
distant station. It has as many discs as there are actions to control. 
For those actions, each disc would be provided with a sector of 
larger radius covering go deg. While this sector is in contact with 
a brush, the apparatus reacts upon’a spark from the transmitting 
station and produces the action desiggd. The operator at the trans- 
mitting station is informed of the position of the discs by a con- 
stant succession of signals from the réceiving station, actuated by 
the rotating commutator. By introducing a reversing gear, the 
actions may be started or stopped at will. The commutator itself 
may be sarted or stopped by electromagnetic waves. The author 
describes a method by which the operator at the transmitting sta- 
tion can assure himself that the apparatus at the receiving station 
is working satisfactorily. He has also devised an apparatus for pro- 
tecting the receiving station from adventitious waves——Lond Elec., 
July 28; from Comptes Rendus, Mch. 20 and June 26. 


Automatic Block Signals.——Scorrt.—The concluding article of the 
series which has been running for some time, the present article 
describing the interlocking machine——Amer. Elec., August. 


MISCELLANEOUS, 


Cancer and Radium Rays——REHNS AND SALMON.—An account of 
two cases of successful treatment of mild cancerous growths, one 
being an epithelioma of the lower lip, another a nasal growth. Treat- 
ment was by application of a radium preparation for 15 to 60 min- 
utes daily for two or three months. The preparation was contained 
in a box manipulated by the patients themselves. The authors point 
out the convenience of radium preparations as against Roentgen 
tubes, and express the hope that they will become more generally 
available-—Lond. Elec., July 28; from Comptes Rendus, June 26. 


Presidential Address.—ForsytH.—His address to the mathematical 
and physical section of the Brit. Assoc. for the Advancement of 
Science at the recent South African meeting. He refers to three 
scientific centenaries in this year. In 1605 Bacon published the Ad- 
vancement of Learning. In 1705 Halley predicted for 1758 the 
return of the comet which now bears his name. The year 1805 is 
“marked by the silent voices of a couple of scientific records.” These 
are Laplace’s celestial mechanics and Monge’s application of algebra 
to geometry. Some notes are also given on the development of 
mathematics within these intervals.—Science, August 25. 

Megaphone.—Laupet AND BEAUMONT.—A description of a flame 
megaphone. The construction is shown in Fig. 4. A mixture of 
air and acetylene is forced into a chamber and passes into burners 
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through openings periodically closed by the sound vibrations, so 
that the latter are transmitted into fluctuations of the flames. The 
apparatus is shown in the diagram, where A is the chamber, B the 
supply pipe, C a pallet hinged and closed off with rubber at O, DD’ 
are two nozzles alternately opened and closed by the vibrations of 
the pallet, EE’ the pipes leading to the combustion chambers FF’ ; 
GG’ are the sound trumpets and HH’ cooling devices for water 





FIG. 4.—FLAME MEGAPHONE. 


circulation. The style at the bottom is run over a gramophone disc, 
and the flames exaggerate the sounds of the record. Since D is closed 
while D’ is open, and vice versa, the amount of gas burned is always 
the same. The loudness depends simply upon the energy given out 
by the combustion.—Lond. Elec., Aug. 18; from Comptes Rendus, 
July 31. 

Electric Welding —Wat.ts-Jones.—An account of the development 
of electric welding and its application for various purposes.—Austr. 
Min. Standard, July 109. 

India Rubber.—Terry.—Some notes on the probable sources of the 
future supply of India rubber—Lond. Elec. Rev., July 21. 


Adams-Randall High-Power Telephone 
Transmitter Tests. 





ch! 


By WILLIAM MAvsER; Jr. 


Fort local or short-distance telephony in the present state of the 
art as exemplified by the first-class companies of this country there 
is little left to be desired in the way of improvement so far as re- 
gards the transmission of speech. The apparatus is capable of 
transmitting and reproducing speech as clearly and as loudly as 
may fairly be considered necessary for all practical purposes. If 
satisfactory speech is not always obtained the cause or causes must 
be souglit for in other directions than in the apparatus. 

When we come to consider the question of telephoning over long 
distances, however, the case is quite different. Here the length of the 
line enters seriously into the question, inasmuch as the laws that 
govern the transmission of electric power over conductors for any 
other purposes also govern the transmission of the minute waves 
or undulations that produce speech at the receiving end of the 
line. Indeed, factors such as induction interference from other 
lines and the diminution and distortion of the waves due to the 
resistance, leakage and capacity of the line, that have scarcely to 
be considered in the transmission of power on a large scale, are 
seriously disturbing factors in long-distance telephony, and in fact 
frequently render speech inaudible or unintelligible. 

In telegraphy, the elder sister art of telephony, there are at least 
two plans by which the requirements of long-distance transmission 
may be met without materially affecting the economy or reliability 
of operation. First, by increasing the electromotive force of the 
circuit; second, by the introduction of automatic telegraph repeaters 
in the circuit. There is a distance up to which, with a given size of 
wire, it is considered good practice to increase the electromotive 
force of a telegraph circuit, namely, about five hundred miles. Be- 
yond that point it is usual to employ automatic repeaters. These 


repeaters virtually cut the line into two or more comparatively short 
circuits of approximately equal length, and by their use telegraph 
circuits of from one to three thousand miles in length are operated 
commercially, virtually as though the total distance separating the 
terminals did not exceed three or four hundred miles. 

In telephony, however, the problem is a different one and cannot 
be solved so economically. 


Here the electromotive force and cur- 
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rent, and hence the electrical energy, are limited to the point at which 
the ordinary transmitter will carry an increasing current without im- 
pairment of speech and without detriment to the apparatus, namely, 
4 to 6 volts maximum in the primary circuit of the transmitter. A 
further difficulty, is that as yet no satisfactory telephone repeater 
has been invented by which the current strength may be reinforced 
at intermediate stations, as in the case of telegraphy. 

There is, of course, available for long-distance telephony the use 
of copper conductors of low resistance, and this plan has been 
adopted by the various long-distance telephone companies, but the 
expense of such conductors prohibits their use for most purposes. 

As long ago as 1887 Dr. S. P. Thompson advanced the idea that 
the true line of improvement in telephony was to find means for 
strengthening the transmitting apparatus. There was obviously 
nothing to be gained by increasing the sensitiveness of the tele- 
phone receiver, as that would only augment its present great capacity 
for picking up extraneous currents from neighboring electrical cir- 
cuits. In the early attempts to produce a more powerful trans- 
mitter than the Blake, the Hummings or other forms of carbon 
electrodes, recourse was had to instruments of the multiple electrode 
type in which a number of electrodes were arranged in multiple, 
and through which the current from a common battery was sub- 
divided. In this way it was hoped to obtain the benefits of a large 
battery together with greater variations of current strength, due to 
the reduced resistance of the transmitter circuit. A practical dif- 
ficulty arose, however in the operation of this arrangement of the 
electrodes, due to the fact that it was not feasible to maintain the 
resistance of the respective transmitters at a uniform point. The 
consequence was that when the resistance of any one of the elec- 
trodes fell below the normal its circuit received a disproportionate 
share of the current which not infrequently destroyed the contact 
point. 

To overcome this and other acknowledged defects of the multiple 
electrode transmitter when employed with a common battery, Mr. C. 
Adams-Randall several years ago began experiments with solid- 
back electrodes arranged in multiple, but in which each electrode 
was provided with a separate battery. By this arrangement it was 
anticipated that the power of the battery could be accurately de- 
termined for the carrying capacity of each electrode without any 
possibility of an unduly strong current flowing in any one of the 
transmitter circuits, and practical experiments and tests appear to 
have confirmed this view. Mr. Randall combines these electrodes on 
one diaphragm to the extent of 4, 8 or 16 sections, as may be de- 
sired or necessary. 

After many experiments it has been found that an iron diaphragm 
gives the best results in practice, probably owing to its greater 
amplitude of vibration. The diaphragm is supported freely around 
the edges; it is not clamped to its supports. For a four-section 
transmitted the diaphragm is 4 inches in diameter and 3/64ths of an 
inch thick. The diaphragm of a twelve-section transmitter is 514 
inches in diameter and 3/64ths of an inch thick. 

During the past six years many successful long-distance tests 
have been made both in this country and in Europe with the Adams- 
Randall transmitter, with results that have shown it to possess very 
powerful transmitting qualities. For instance, Dr. Silvanus P. 
Thompson, in 1895, subjected this transmitter, as it was then con- 
structed, to a comparative test with the best standard transmitters 
of that time. In these tests, which included artificial lines on which 
heavy-induction interference from neighboring lines was introduced, 
and also lines representing submarine cable equal to sixty miles in 
length, etc., this transmitter was found by Dr. Thompson to surpass 
in transmitting qualities all other available transmitters. 

A comparative test of this transmitter under actual working con- 
ditions was also made at about the same time on the telegraph 
lines of the London & South Western Railway, from London to 
Southampton. In these tests it was necessary to reduce the sen- 
sitiveness of the receiver to a point at which induction noises from 
parallel circuits were entirely absent. When the desired degree of 
non-sensitiveness was reached additional sections were added to the 
Adams-Randall instrument sufficient to enable it to transmit speech 
clearly whereas the ordinary standard instruments failed to affect the 
desensitized receiver. 

Since the date of the tests mentioned by Dr. Thompson, the Adams- 
Randall transmitter has undergone a number of improvements. The 
electrode is of special construction. Carbon is used as a variable 
resistance, but it is confined (in a fabric cup) and under pressure 
in contradistinction to the loose gravity contact of the ordinary trans- 
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mitter. Any one section of this transmitter is found to be equal in 
transmitting qualities to the ordinary transmitter now in use, and in 
actual tests recently made between New York and Albany, to which 
further reference will shortly be made, four sections of the later type 
of transmitter gave as loud transmission as sixteen sections of the 
original form of transmitter. 

The electrodes of this transmitter are arranged symmetrically on 
the diaphragm. The mouthpiece is of the ordinary size and shape, 
and is placed opposite the center of the diaphragm, a suitable air 
chamber being provided between the mouthpiece and the diaphragm. 
The circuit of each electrode has the usual induction coil with prim- 
ary and secondary wires. The primary wire of each electrode is in- 
dependent of the other, and, as already stated, each electrode has its 
own separate battery of four cells. The secondary wires are con- 
nected in multiple with one another on the line wires. The resistance 
and turns of the primary and secondary coils are so chosen as to give 
the best results. Tests have been made using one secondary wire 
wound over the four or more primary wires, but on the whole the 
transmission is not so satisfactory as with four separate secondary 
wires connected in multiple. The variations of current set up in each 
primary wire act separately upon the secondary wires and are additive 
in their effects, as is evidenced by the increasing loudness of the 
speech as each additional electrode is placed in operation, and this 
increased intensity of sound is obtained without impairment of the 
quality of the articulation. 

One of the most severe tests to which this transmitter has been put 
in this country was on a metallic circuit of copper wire, 5.15 ohms to 
the mile, between Chicago and New Orleans, on the line of the IIli- 
nois Central Railway. This circuit was about 1,000 miles in length. 
These experiments extended over a period of two months in 1904. 
On a number of occasions speech was transmitted successfully be- 
tween the points named, by the Adams-Randall transmitter, where- 
as the transmission of speech was not obtainable with the standard 
types of transmitters. In addition to its adaptability to long-distance 
telephony, and to shorter distances to overcome induction inter- 
ference from parallel circuits, the Adams-Randall transmitter has 
been found to be well adapted for superposing telephony on ground- 
ed telegraph circuits. 

It is well known that it is a comparatively easy matter to so grad- 
uate the rise and fall of the current impulses of a Morse circuit 
that, while the diaphragm of a telephone receiver placed directly in 
the Morse circuit may be deflected by these impulses, no sound will 
be produced thereby. This smoothing, or rounding out, of the Morse 
impulses is accomplished by placing inductance coils in the Morse 
circuit. It is not, however, practicable to place much inductance for 
this object in quadruplex telegraph circuits owing to the detrimental 
effect of inductance on the operation of the system. Hence the in- 
duction noises heard in the ordinary telephone receiver when placed 
in a Morse telegraph circuit contiguous to other operating telegraph 
circuits, are very pronounced and virtually prevent the transmission 
of speech telephonically with the receiver in its normal condition of 
sensitiveness. It is therefore essential to desensitize the receiver to a 
point at which the induction noises will not affect the receiver. This 
renders the receiver less sensitive to the variafions of current due to 
the telephone transmitter, and renders necessary an increased current 
output from that instrument. 

Quite recently, by request of the Western Union Telegraph Com- 
pany, a prolonged test of the Adams-Randall telephone system as ar- 
ranged for simultaneous telegraphy and telephony, was made on 
one of the circuits of that company between New York and Albany. 

The wires on which the tests were carried out consisted of a 
Morse circuit which was operated telegraphically during the con- 
tinuation of the tests. The telegraph circuit included about 10 miles 
of a 19-conductor aerial telegraph cable running along the elevated 
railroad structure in New York City in close proximity to the third 
rail of that system, together with about 132 miles of pole line and 
one mile of subaqueous cables. The insulating material of the tele- 
graph cable is rubber compound. The pole line carries from 30 
to 50.telegraph wires in actual operation. 

The telegraph circuit was grounded at Albany and New York; 
the superposed telephone circuit was grounded through condensers 
at each end of the line. The induction noises from the parallel tele- 
graph circuits were exceedingly loud in an ordinary telephone re- 
ceiver placed in the circuit and could be heard across the room. 
An adjustable receiver of a well-known commercial type was de- 
sensitized by withdrawing its diaphragm from its magnet a distance 
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of one-quarter of an inch. The induction noises were still too dis- 
turbing for the proper transmission of speech, and to eliminate the 
noises entirely a special shunting device was arranged around the 
receiver. When this result was effected the current output of the 
Adams-Randall transmitter was then increased by adding section 
after section until speech was plainly heard in the desensitized 
transmitter at the distant station, With the latest type of this trans- 
mitter only 16 dry cells in series-parallel were necessary at the New 
York terminal. At the Albany terminal of the circuit a slightly 
larger number of cells were required, presumably owing to the neu- 
tralizing effects of the cable at the New York end of the circuit. 
These tests were successfully conducted twice daily for half an 
hour at a time (during the busy hours of the day) for fifteen days. 

One of the most difficult problems that his arisen in connection 
with the operation of simultaneous telegraph and telephony on 
commercial and railroad telegraph lines has been to obtain a suc- 
cessful and economical method of calling up the distant stations, the 
ordinary magnet generator call not being suitable for this purpose. 
Some of the calling devices hitherto employed entail the use of a 
closed circuit battery. This plan, while fairly satisfactory, involves 
so considerable an expense that some railroads have found it more 
advantageous to erect additional wires to provide needed facilities 
than to continue the use of the simultaneous system. 

To overcome this disadvantage, Mr. Randall has devised a high- 
frequency vibrator, the battery for which is only in use when calls 
are going out. The calls set up in this way are heard in a telephone 
receiver to which is attached a small trumpet or megaphone, the 
sound from which can be clearly heard at the distant station. 

There are a number of other devices which have recently been ap- 
plied to this system, which combinedly produce the successful re- 
sults accomplished, but at present it is not deemed expedient to 
indicate their precise function inasmuch as application for patents 
covering such devices are now pending. 

The writer is mainly indebted to Mr. C. Adams-Randall for the 
data, relative to the foregoing details of the test of his transmitter. 





The Rateau Steam Regenerator System. 





One of the most interesting applications of steam turbines is in 
the employment of steam at low pressure, and particularly exhaust 
steam coming from engines working intermittently. This last class 
of engine includes hoisting and rolling mill engines, steam hammers, 
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PIG, I.—RATEAU REGENERATOR, 


and, in a general way, all engines working under great variations 
of load. By the nature of their work itself these engines are not 
able to benefit from the same advantages as engines which work 
continuously. This is owing to the special difficulties in application 
to such engines of condensing plant, multiple expansion and super- 
heating. The majority discharge their exhaust freely into the air 
and the quantity of steam which is thus lost is considerable. To 
meet these conditions the Rateau steam regenerator system has been 
developed, its function being to regulate the variable discharges 
of such engines so that the flux of steam is transformed into a 
steady flow for utilization in low-pressure turbines. 

The process consists essentially in passing the exhaust steam 
through a vessel containing a heat-retaining medium, which acts as 
a fly-wheel for heat. The steam collects and is condensed as it 
arrives in large quantities in the apparatus, and is again vaporized 
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during the time when the exhaust of the principal engine diminishes 
or ceases. The necessary variations for condensation and _ regen- 
eration of the steam correspond to fluctuation in pressure in the re- 
generator, this pressure rising when the. apparatus is being filled, 
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FIG. 2.—RATEAU TRAY REGENERATOR. 


and descending when it is discharging into the turbine. Water, which 
has a very high calorific capacity, has been used as a heat fly- 
wheel, but in order to rapidly communicate to a liquid mass a con- 





siderable quantity of heat corresponding to the latent heat of steam 
to be condensed, it becomes necessary, owing to the poor conduc- 
tivity of water, either to arrange it in thin layers or to cause a 
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rapid circulation in order to increase. the surface of contact be- 
tween. the steam and the water itself. The first solution of the prob- 
lem gave rise to the regénerator with flat cast-iron trays in which 
water is contained in shallow vessels arranged one above the other; 
a regenerator of this type is shown in Fig. 2. The second solution 
of the problem gave rise to the regenerator with water in which a 
rapid circulation was produced by the injection of steam into the 
body of the liquid itself; a regenerator of this type is shown in 
Fig. I. 

A low-pressure turbine working between 17.7 pounds per square 


FIG. 3.—LOW-PRESSURE TURBINE. 


inch and a vacuum of 27 in. of mercury can furnish an electrical 
horse-power, measured at the terminals of the dynamo, for 31 pounds 
of steam per hour. In a moderate size plant consuming 13,000 
pounds of steam per hour, it is, therefore, easy to economize under 
these conditions 350 electrical horse-power. In steel works where 
reversible steam rolls are employed, consuming about 45,000 pounds 
of steam per hour, it will be possible to develop by means of re- 
generators and turbines an extra output of 1,100 electrical horse- 
power. The prime movers are in no way affected in their working 
by the presence of the regenerators and turbines. The back pres- 
sure is not raised, but can even be diminished, the turbine working 
then between less than one atmosphere and the minute back pressure 
in the vacuum. 

In order to have the turbine independent of the shutdowns of 
the main engines a reducing valve allows the live steam of the 





FIG. 4.—HIGH AND LOW-PRESSURE TURBINE. 


boilers. to be admitted in the low-pressure turbine when there is no 
call for steam in the primary engines. Another process consists 
in admitting automatically live steam in a high-pressure turbine 
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having a common shaft’ with the low-pressure turbine. The idle 
boilers, instead of blowing off their steam and letting it go to 
waste, transform it into power. This method was applied for 
the first time at Bruay, France, and the installation has worked, 
giving perfect satisfaction, since August, 1902, when it was first 
put in use. The output of the direct-current turbo-generator in this 
plant is 300 electrical horsepower. The current produced is em- 
ployed for lighting purposes, to operate motors for driving fans and 
cranes. 

Fig. 2 shows a regenerator containing pig-iron trays, installed 
at the Poensgen Steel Works, Dusseldorf, Germany. This regen- 
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The Mabbs Electric Elevator. 


An electric elevator, which is a radical departure from previous 
electric elevators, has been the subject of considerable quiet inter- 
est on the part of engineers in Chicago where it has been in ser- 
vice in the Board of Trade Building for nearly three years past. 
The elevator is the invention of John W. Mabbs, chief engineer of 
the Board of Trade Building. The recent decision of the directors 
to replace all the other electric elevators in that building with the 
new Mabbs elevator after considerable investigation lends much 





FIG, 5.—TURBINE PUMP FOR HIGH LIFTS. 


erator regulates the exhaust of a reversible rolling mill engine and 
of a power hammer, the total discharge of these engines being ap- 
proximately 22,000 pounds of steam per hour. This regenerator is 18 
feet high and 12 feet in diameter. 

Fig. 3 shows a low-pressure turbine driving two direct-current 
dynamos at 1,400 r.p.m. The turbines receive steam from the re- 
generator at atmospheric pressure and discharge into a central con- 
denser giving a vacuum of 26 in. This outfit has been running 
day and night for several months in the Poensgen Steel Works, 
the normal load being 650 electric horsepower at the brushgs. The 
current is utilized in driving the train of the mill, for lighting pur- 
poses and for furnishing power for driving motors in various fac 
tories. 

A hoisting engine at Firminy, France, has been equipped with the 
Rateau process and its exhaust steam runs a 250 electric horsepower 
turbo-generator. The current is sent down into the mine and runs 
two electrically driven centrifugal pumps. 

Fig. 4 shows a Rateau high and low-pressure turbine installed 
at the» Spanish Reunion mines, of 500-kw capacity. The low- 
pressure steam comes from a Rateau regenerator taking the exhaust 
of a hoisting engine. Fig. 4 is a type of turbine pump outfit for high 
lifts. 

As shown by these illustrations, an important supply of electrical 
power can be easily rendered available in mines and in steel works, 
thus allowing all auxiliary machinery to be electrically driven. In 
. Europe 50,000 hp have already been put in service or are under 
construction. 

Twenty-three plants similar to the one installed at the Poensgen 
Works at Diisseldorf are now in operation or are being erected 
in Europe; fifteen are to employ the exhaust from hoisting engines 
and eight to utilize the exhaust from rolling mill engines. 

The Rateau Steam Regenerator Company, 226 La Salle Street, 
Chicago, is contracting for several. important applications in 
America. 





interest to the description of the elevator which has not heretofore 
been published. 

The essential feature of the Mabbs elevator is that the motor 
forms the counter-weight and travels up and down a counter-weight 
shaft instead of being located permanently in the basement. The 
motor and other mechanism which form the counter-weight, however, 
differs from the ordinary counter-weight in that instead of depend- 
ing on the cable altogether for support, the motors are geared to 
a vertical rack, so that it has at all times a positive mechanical 
connection with the sides of the shaft. The counter-weight is, 
therefore, raised and lowered by means of the motors operating on 
this rack and pinion. The best general idea of the elevator mechan- 
ism can be obtained from Fig. 1. 

Figs. 2 and 3 are drawings showing a sectional elevation of the 
mechanism shown in Fig. 1. The motor, which is of a special 
design, has a vertical shaft and is geared through a worm geer 
to two horizontal sHafts. Each horizontal shaft has a pinion on 
each end, making in all four pinions, which engage in four vertical 
racks. The racks are mounted upon the outer faces of two cast- 
iron columns. The motor mechanism hangs from a sheave around 
which the cables pass, as shown in Fig. 1. By this arrangement 
the elevator car, of course, travels two feet to each foot of motor 
travel. The motor hatchway, therefore,.extends half the height 
of the building. The motor machine runs in guides on the inner 
faces of the cast-iron columns. Current is carried to the motor 
through copper-lined channel irons, mounted on porcelain block 
insulators situated on the columns between the motor guides and 
the racks. At the upper and lower ends of the motor hatchway 
are air buffers which will be described later. 

In Fig. 4 is shown a plan and portion of three different horizontal 
sections of the machine, each quarter of the drawing being of a 
different section, the locatiort of sections being shown by the lines 
on the elevations in Figs. 2 and 3. The motor frame is of cast steel, 
with four poles. The poles are wound with one series and two shunt 
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coils. The series winding is in shunt with the armature starting 
resistance and is used only in starting. It is cut out entirely when 
the motor has attained its first speed. After the first speed is at- 
tained, to further increase the speed of the motor, one of the shunt 
field coils is gradually cut out until the elevator is operating entirely 
on the other shunt coil at a speed of between 900 and 1,000 r.p.m. 
The motor frame constitutes the mechanical connection between the 
upper and lower parts of the machine. The armature, B, is of the 
usual laminated core, toothed type. The commutator, C, is of un- 
usual size. D is a worm of highest grade forged steel, carefully cut 
and fitted. It is not keyed to the shaft, but is like a sleeve on the 















FIG, I.—GENERAL VIEW OF ELEVATOR MECHANISM. 


shaft, lined with phosphor bronze. Its upper part forms a part of 
the coupler, 7, which drives it. The worm gear wheels, E £, have 
phosphor bronze rims and and These 
gear wheels are pressed and keyed to the horizontal shafts, FR 
These gear wheels run in phosphor bronze bearings, which are oiled 
automatically by the rotation of the worm wheels in the gear cases, 


cast-stee] hubs spiders. 


which are partially filled with oil. 

A brake pulley, K, is mounted at the upper end of the armature 
shaft. This pulley is ribbed to dissipate the heat generated in it by 
braking. The brake shoes acting against this pulley are held against 
it by means of a spring, M, whenever current is shut off by the 
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operator or by accident. When current is turned on the powerful 
solenoid, L, releases the brake shoes. The upper bearing of the 
armature shaft, N, is babbitt-lined and lubricated by a compression 
grease cup. The sheave bearings also have compression grease cups 
and these two bearings are the only ones requiring attention as far 
as lubrication is concerned. The lower armature bearing, P, is 
babbitt-lined and practically submerged in oil. The thrust of the 
armature shaft in both directions is taken by a roller thrust bearing, 
Q, designed for a load of about six times the maximum thrust it 
ever has to carry in this location. The coupling, T, is designed to 
transmit motion from the armature to the worm. The object of a 
coupling at this point is to make it possible to disconnect the arma- 
ture shaft, allowing it to revolve freely without operating the ma- 
chine when sandpapering or turning down the commutator, thus 
making it unnecessary to remove the armature from the machine. 
The gear case covers most of the important bearings of the machine. 
Within it are contained the gears, the four horizontal shaft bearings, 
the lower armature bearing, the worms and the roller thrust bear- 
ings. It is filled’ with oil to a point just below the horizontal shafts. 
In the machine at the Board of Trade Building these parts have run 
over two and one-half years without change of oil. The racks are 
of cut steel, and are bolted to the outer bases of the column. 
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FIGS. 2 AND 3.—SECTIONAL ELEVATIONS OF ELEVATOR MECHANISM. 


In Fig. 5 is shown a section through the buffer at the lower end 
of the motor hatchway. This buffer consists of a steel cylinder 
marked a, fitting over the piston, c. The compressing of the air 
contained in the cylinder forms an elastic cushion sufficient to stop 
the momentum of the machine traveling at a speed of 600 ft. per 
minute plus 100 per cent overload of the motor. Outside of the air 
cylinder is the spring, b, which returns the cylinder to normal posi- 
tion and also helps in the retarding. 

Fig. 6 is a drawing of the trolley mechanism for collecting current 
from the copper-lined channels up and down the motor hatchway. 
On the field frame of the motor is mounted the bracket, g, which 
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carries the brush holders. The trolley brush holders are supported 
by the trunnions, which work in insulated bearings on the trolley 
bracket. The brush holders thus have free movement sideways and 
upon their axes. There are eight brushes in each holder, each of 
over one square inch of contact surface. After three years’ service, 
comprising over 560,000 half trips, there is no burning or pitting of 
the copper, as the wearing and conducting surfaces are so ample. 
The trolley conductors, as before indicated, are steel channel bars 
with a copper bar in the bottom of the channel, all supported on 
porcelain blocks, 7. A leather washer is placed between the por- 
celain and iron to reduce the danger of breakage. A slack cable 
device is provided to automatically trip the circuit-breaker of the 
elevator should the cable become slack. 

The controller used with this elevator is manufactured by the J. L. 
Schureman Company, of Chicago, and is operated with pilot control 
circuits by a small hand switch on the elevator car. The controller 
is shown in Fig. 7. The field windings by which the three speeds 
are obtained in acceleration have been already explained. In shut- 
ting off current when the operator moves the lever back toward 
central or off position, the current in the fields of the motor is first 






























































FIGS. 4 AND 5.—PLAN OF MACHINE FIG. 6.—TROLLEY MECHANISM. 
AND SECTION THROUGH BUFFER. 


increased so as to reduce the speed, and later the main armature 
circuit is opened and the armature is short-circuited through a 
resistance. The speed of the motor is thereby reduced, but the car 
will still move slowly along until the switch is moved to the central 
or off position. The circuit to the brake solenoid is then opened, 
thus setting the brake and bringing the car to a stop. 

The stopping and starting of this elevator is remarkably smooth 
and free from the jerks frequently found on hydraulic elevators, and 
at the same time there is none of the delay in stopping, starting and 
reversing that is found in certain types of electric elevators. The 
controller has magnet switches with vertical contacts, which prevent 
the accumulation of dust. The main line circuit is made and broken 
with a double-pole magnet switch having carbon and copper switch 
contacts with blow-out magnets to prevent arcing. The reversing 
switch consists of two double-pole interlocking magnet switches 
controlling the supply of current to the armature. The armature 
resistance is short-circuited by a set of single-pole magnet switches 
mounted at the bottom of the controller panel. The construction of 
these magnet switches can be seen in a general way in Fig. 7, the 
operating coils being mounted against the board and the switches 
when open, flying out away from the board. 

In connection with this controller there is an overload circuit- 
breaker which has a tripping solenoid, the circuit of which can be 
closed by a push button on the elevator car. The operator can, 
therefore, at any time cut the current off from both the controller 
and motor. The slack cable device which has been already mentioned 
also connects with this tripping coil. Switches are provided in the 
motor hatchway by which the movement of the machine will trip 
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the circuit-breaker just before the motor comes in contact with the 
buffers in case the operator and the automatic stop: fail to stop the 
car at the upper and lower floors. These automatic switches are 
also located in the motor hatchway, but connected to the operator’s 
controller in such a way as to perform automatically the same duties 
as an operator using the car switch. 

Although this design of elevator has numerous advantages, the 
first one urged by its inventor is that of safety. As it has no free 
moving counter weights, there is no opportunity for the counter 





FIG. 7.—VIEW OF CONTROLLER. 


weight to jerk the elevator car through the roof of the building, and 
vice versa, there is no chance for the elevator car to jerk the counter 
weights out of position so that they can come down and wreck the 
car. By virtue of absolute mechanical stops at both ends of the 
motor mechanism travel, which can stop the machine under all con- 
ditions, the danger is eliminated of pulling the car into the overhead 
work and pulling out its cables or shooting the car into the basement 
and piling the counter weights down on the car. Assuming that 
the same number of cables are used on this as on other elevators, 
the factor of safety is- claimed to be about one-third greater with 
this machine because in other elevators about one-third of the cables 
go to the counter weight. In this machine there is no counter 
weight but the machine itself. It is claimed that the cables on this 
machine will last from four to ten times as long as on other elevators 
because of the fewer number of bends or sheaves around which 
they must pass, the number of bends determining the life of the 
cable. The danger of broken cables is, therefore, likely to be muct 
diminished. Friction is reduced to a minimum because of the 
absence of a lot of multiplying sheaves and intermediate devices. 
The figures on power consumption in operation given later bear 
out this statement. 

The elevator has been in use in express service in the Board of 
Trade Building, and in this building the service is probably as severe 
and the requirements of the tenants as exacting as in any building 
in the country, a large proportion of the passengers being Board of 
Trade men and employes carrying on Board of Trade business, where 
time is of first importance. 

The average energy required by this elevator for a period of two 
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years is 3.42 kw-hours per car mile. This is in a service calling 
for stops at five out of nine floors and making a schedule speed of 
576 ft. per minute. It is stated that other types of electric elevators 
running at 175 to 350 ft. per minute take from 5 to 10 kw-hours 
per car mile. 

The elevator as already designed is feasible for a building height 
of 600 ft., and this can be increased. The smooth operation of this 
elevator in spite of its high speed has’ been spoken of and deserves 
special mention again. Reversing at full speed can be accomplished 
promptly and yet without any disagreeable shock, which is some- 
thing made possible by the use of the motor machine as a counter 
weight and the absence of numerous multiplying sheaves. It seems 
to have virtually put the electric elevator on the same footing as 
regards satisfactory service as the best hydraulic elevators. The 
elevator is extremely popular with the occupants of the building, 
as shown by their written testimonials. 


— —— $$$ ——_—_—___—— 


A New Type of Motor-Starter. 





The frailties of the old-style dial-type of motor-starting switch, 
comprising a row of contact plates over which a contact brush trav- 
els, were brought into uncomfortable prominence as soon as motors 
began to be built in large sizes, and recognition of the limitations df 
this type of switch resulted in the multiple-switch starter now ex- 
tensively employed in conjunction with motors of 50 horse-power 
and upward. The difficulties incident to hand operation of sliding 
contacts carrying heavy currents become serious, if not prohibitive 
handicaps when such contacts are operated by automatic means, such 
as an electromagnet or an air cylinder and piston, of ordinary power; 
consequently, the multiple-switch idea has been extended to the 
field of semi-automatic distant control in the shape of butt con- 
tacts each actuated by an individual electromagnet. 

A motor controller comprising four to six electromagnetic switches 
is an extremely expensive piece of apparatus, and several attempts 
have been made to operate all the contacts by means of one magnet, 
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Referring to Fig. 1, the contact levers (four are shown), A, are 
pivoted to lugs extending from the lower “pole-plate” of the solenoid, 
and their extensions, B, project through the cam frame, C, which is 
bolted to the lower end of the solenoid plunger. The piston of the 
dash-pot, D, is also attached to the plunger, but pivotally so as to 
allow it freedom to keep in alignment with the pot irrespective of the 
alignment between the pot and the solenoid. The drawing shows 
the plunger drawn up, and the contacts closed; the contact faces 
being located at the upper ends of the arms. When the exciting cir- 
cuit of the solenoid is opened, the plunger drops and the cam 
frame edges, E, E, strike the outer curved faces, F, of the lever 
extensions, throwing the extensions inward and thereby opening the 
contacts at the upper ends. This motion is practically instantaneous, 
the dash-pot being provided with a check valve which opens outward 
and relieves the pressure under the piston. 

With the contacts open and the plunger at the bottom of its travel, 
excitation of the solenoid causes the plunger to be drawn upward, 
of course, and its motion in that direction is retarded by the dash- 
pot. As the cam frame, C, moves slowly upward, the rollers, R, 
carried by it impinge against the inner faces, F1, F2, F3 and F4, of 
the lever extensions, one after another, and move them gradually 
outward until the edges, E, of the frame have cleared the outer 
plane faces, G, of the lever extensions; then the upper ends of the 
levers are within magnetic reach of the upper pole-plate of the 
solenoid, and the levers (which are of soft iron) are drawn “home” 
with a quick movement, which absolutely prevents anything like 
sneaking an arc. Of course, this action takes place with one lever at 
a time, the lower extensions being so designed that none of the 
levers can close out of its proper order. The inner faces, Fi, Fo, Fs 
and F,, are numbered in the order in which the contacts close, this 
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FIGS, I AND 2.—SIDE AND FRONT ELEVATIONS OF MOTOR STARTER. 


with varying success. One of the most promising forms of this 
general class of motor starter has been developed by the Sundh 
Electric Company, of New York, and is illustrated by Figs. 1 and 
2 herewith. It consists broadly of a solenoid, a cam frame car- 
ried by the lower end of the solenoid plunger, and two or more 
pivoted contact arms or levers adapted to cut out the starting resist- 
ance section by section and having extensions engaging with the 
cam frame so that the latter partially closes and then releases the 
levers when it is drawn upward and knocks them open with a snap 
action when it falls. 





FIG, 3.—GENERAL VIEW OF MOTOR STARTER. 


sequence being obtained by locating each face curve at the proper 
point in the travel of the rollers. The contact levers, A, also have 
short projections, b, which limit their movement away from the sta- 
tionary contact block after the cam frame drops below the point at 
which the rollers begin to engage the curved faces, Fi, Fs, etc. 
This arrangement has the decided advantage that the levers can- 
not be closed by hand or by accidental jarring or blows as long as 
the cam frame which surrounds the extensions is down. It also 
has the advantage that the sequence in which the contacts are closed 
is positively determined by purely mechanical means, no reliance 
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being placed upon the gradation of magnetic attraction or of re- 
tractile means, such as weights or springs, which often get out of 
adjustment at critical times; and the contacts are opened by a ham- 
mer blow independent of the rate of magnetic de-energizing of 
the solenoid plunger and polar plates—when the plunger once lets 
go of the upper pole-plate, it goes all the way down with a rush. 
The switch action is positive in both directions and the contacts 
close and open with a quick motion comparable to that of the 
familiar “snap” switch. 

In the four-lever switch shown by Fig. 1, the fourth contact, which 
cuts out the last section of starting resistance, is metallic, so that 
the resistance coils are cut out with a low-resistance short-circuit ; 
the other contacts are made against a carbon block common to 
all of the lever faces. In the larger types, however, one of which 
is illustrated by Fig. 3, a separate laminated copper brush is at- 
tached to the upper end of the solenoid plunger and arranged to 
short-circuit the carbon contacts after they have all closed; upon 
opening, this copper contact opens just before the carbons, so that 
there is no arcing at its faces. It will be noticed that the contacts 
on the ends of the levers are spring-mounted, so that there is no 
rebound due to the vigorous closing. The stem of each contact 
piece passes through an insulating bushing in the lever end and a 
flexible cable is secured to it by means of the nuts shown; this 
cable is carried down the outer edge of the lever to a point near 
the pivot, whence it is led off to stationary terminal blocks. 

A small auxiliary switch is opened by a projection on the 
cam frame when the plunger reaches its upper limit of travel; this 
inserts in series with the solenoid winding a resistance coil, which is 
at other times short-circuited by the switch. 

The solenoid and switch mechanism are mounted on a slab of 
slate which is bolted to the resistance frame, so that the apparatus 
is self-contained. The resistance conductor in starters, built for 
40 amperes or less, consists of Adovane or Ia Ia wire wound on 
lava tubes. The tubes are mounted between the side walls of the 
rheostat box, and these sides can be removed, bringing the tubes 
with them, without dissecting the structure of the box. In sizes 
above 40 amperes, the resistance conductor is made in the form of 
a grid, the proper number of grids being assembled between the 
removal sides of the box as in the case of the wire-wound lava 
tubes. 


— — > —— 


The Westinghouse Exhibit at Portland. 


The evolution of apparatus for the generation, distribution, control 
and “application of electrical power has been so rapid that engineers, 
station managers, power users and the engineering public in general 
have been compelled to keep constantly in touch with the electrical 
developments in order to remain abreast of the times. The latest and 
most improvd products in every line of industry may always be seen 
at expositions and fairs, which are, therefore, great educational 
factors. 

At the Lewis and Clarke Exposition, Portland, Oregon, in the 
building devoted to machinery, electricity and transportation, the 
Westinghouse Electric & Manufacturing Company occupies 1,500 
square feet of floor space. This section is devoted to the display 
of many kinds of generators, motors, controllers and instruments 
of every description. At the main entrance to the exhibit is located 
the most prominent and most interesting feature of the display— 
a 400-kw Westinghouse-Parsons turbo-generator unit. This outfit 
represents the most efficient and most economical type of apparatus 
which has ever been produced for trgnsforming the energy of 
steam into that of the electric current. To the left is a showcase 
containing all the standard types of portable instruments, and just 
behind this is an electrically-operated, distant-control automatic oil 
circuit breaker, designed to interrupt a current of 200 ampere at 33,000 
volts. 

Along the aisle are placed a 5o0-hp, direct-current and a 75-hp 
alternating-current, single-phase, series railway motors and a switch 
group of the multiple-control system, To the right is a group of 
type S motors, including a vertical type machine, a 25-kw rotary 
converter, and a 2-kw type S generator direct-connected to an 
Ohmen high-speed engine, manufactured by the Ohmen Engine 
Works, of San Francisco, Cal. Across the aisle is a motor generator 
set, consisting of a 150-hp induction motor and a 100-kw direct- 
current. engine-type generator, and in immediate succession are a 
group of type R, direct-current motors, 1/6 to 1 hp; a 120-kw 
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revolving-field self-contained alternating-current generator, and a 
100-hp, type HF, induction motor. At the extreme rear the Sani- 
tary Devices Manufacturing Company displays in conjunction with 
this exhibit an automatic dust removing plant driven by a type S 
motor. 

In the rear section are also some distinctive types of Westing- 
house transformers, including a 110-kw air-blast transformer, a 
number of type OD and type N transformers of the manhole type. 
Five OD transformers, ranging from 7% to 25 kw, are mounted on 
the wall. On the left toward the main entrance may be seen a 
group of induction motors, types H and CCL for constant-speed 
work and types F and C for variable-speed service. A line of special 
motors, both alternating and direct current, for crane service is also 
shown. Standard switchboard instruments, comprising voltmeters, 





FIG, I.—WESTINGHOUSE EXHIBIT. 


wattmeters, ammeters, power factor meters, etc., are arranged on 
display boards against the wall. In the controller section are found 
an oil-immersed auto-starter for use with the CCL motors, a rheo- 
static controller for the type HF motor, an elevator controller used 
with type F motors, an automatic pump controller, and finally a 
three-wire, double-voltage controller for use with direct-current 





FIG. 2.—GENERAL VIEW OF WESTINGHOUSE EXHIBIT. 


motor in machine tool drive. Near the centre of the exhibit is a 
rope hoist manufactured by the Denver Electric Company, to which 
is connected a type F induction motor. Various classes of fuses 
artistically arranged on a board, a double-throw oil switch, a static 
interrupter, choke coil and lightning arresters complete the display. 
The exhibit’ is illuminated by two large “Westinghouse” display 
signs and by series-multiple arc lamps suspended from artistic goose- 
neck posts. It might be mentioned in this connection that the entire 
building is lighted by Westinghouse lamps of similar pattern. 
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The Jones Phantoplex. 





It has long been well known by telegraph managers in the 
United States that it was entirely due to the introduction of the 
duplex and quadruplex systems that telegraph message tolls have 
been maintained, and in many cases lowered, since 1872, to the fig- 
ures that have since prevailed. The large increase in the cost of 
erecting and maintaining telegraph lines, the almost insurmountable 
difficulties in securing new right of way, the high taxes and ob- 
structions that are met with in every city, town, village and ham- 
let throughout the country, besides the increased cost of labor, 
rents, apparatus, heat, light, etc., have been so great as to have 
made it.impossible to earn enough by the use of single wires alone 
to meet expenses. 

The latest addition to the apparatus which enables these unfavor- 
able conditions to be met without increased expense to the public, 
is an invention of Mr. Francis W. Jones, Electrical Engineer of the 
Postal Telegraph Cable Company, who has been a prolific worker 
in the direction of expanding telegraphic wire facilities. This con- 
sists of the “Phantoplex,” on which has been granted five patents, 
and several circuits of which are in daily use on the wires of the 
Postal Telegraph Cable Company, where the results have been ex- 
tremely successful. 

The accompanying diagram shows the instruments and connec- 
tions for a Phantoplex circuit superposed upon a Morse way wire, 
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of the main lever and condenser, PC. The repeating relay, RS, 
which is normally closed, is opened by the vibrations of the relay, 
and by contact at its back stop closes the reading sounder, S, so 
that Morse signals made by the key at the sending station are per- 
fectly recorded upon the sounder at the receiving station. This sys- 
tem may be worked equally as well by having the secondary of 
the transformer cut into a line wire that is being operated either 
duplex or quadruplex. The only precaution to be taken is to have 
the artificial circuits of the duplex or quadruplex sets carefully ar- 
ranged and balanced to imitate as nearly as possible the new con- 
ditions introduced upon a line circuit, both as to resistance, induct- 
ance and capacity. 

The system lends itself very readily to an interchange of signals, 
through simple automatic arrangements, either with other “Phanto- 
plex” circuits, or with Morse working wires, and also to being 
“legged on” to a quadruplex or duplex. 


> 


New National Code Fuse Plug. 





An all-porcelain Edison fuse plug has been designed by the Feru 
Electric Mfg. Co. of Peru, Ind. This plug embodies new features, 
and is so constructed that no spark or molten metal is thrown when 
the fuse blows. On account of this special factor of safety, and 
the fact that the fuse has gravity action insuring the circuit to open 
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DIAGRAM OF PANTOPLEX CIRCUITS, 


office at Hartford. The Morse circuit is easily traced from earth 
at New York through the main battery, Morse relay, 150 ohms via 
key, through the secondary coil of a transformer, via line to Boston, 
via Morse relay at Hartford, via secondary coil of transformer in 
Boston, and via Morse relay and key, through main battery to 
earth. Around each Morse relay, and around the batteries, con- 
densers, C, are connected as shown. One terminal of the primary 
coil of the transformer at either station is connected to one brush 
of an alternating current generator, 4. C, also to one side of a con- 
denser, PC, the other side of which is connected to one terminal 
of the coils of a specially constructed polarized relay, PPR, the other 
terminal of the relay coils being connected to the top connecting 
point of the transmitter. The other terminal of the transformer 
primary coil is connected to the supplemental lever of the trans- 
mitter, 7R, and the line connecting point of this is connected to the 
other brush of the generator, dC. PPR is locally connected to a re- 
peating relay, RS, and sounder, S, in a well-known way. The Morse 
circuit is entirely independent and established as usual via the 
keys, relays and line wire. The condensers, C, are opaque to the 
Morse currents. When the transmitter at either end is closed, 
the alternating currents set up in the primary of the transformer 
are inductively transmitted over the line wire, via the condensers, 
C, which are transparent to said currents, but they do not pass via 
the Morse relays, which are opaque to such currents. These currents 
act inductively upon the secondary of the transformer at the dis- 
tant station where the transmitter, 7.R, is open, and set the arma- 
ture of the polarized relay in corresponding vibration, the circuit 
for these alternating currents being established through the supple- 
mental and main levers of the transmitter, TR, via the top contact 





at the proper time, this device is designated as the “National Code 
Standard.” 

Openings in the cover enable one to see when the fuse is blown. 
The rating of the plug in volts and amperes is placed in the center 
of the cover, making it plainly visible when the plug is installed. 
A feature of special merit is found in the plastic material holding the 
base and cover securely together, and which in addition serves as a 
cushion, reducing breakage to a minimum even when the plug is 





FUSE PLUG. 


dropped or thrown on the floor. The engraving shows the inside 
construction of the plug. This device takes an extra long fuse, which 
assures perfect action. The fuse lies across knife-edge projections 
in the porcelain, allowing gravity co pull on the fuse in the molten 
state, and opening the circuit exactly in accordance with the new 
code rating. ‘The fuse wire is soldered to a square lug, which is 
held in a deep countersink by the counter screw. The other end 
of the fuse wire is soldered to a terminal connecting with the 
contact shell. 
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Industrial and Commercial News 





Commercial Intelligence. — 


THE WEEK IN TRADE.—The reports from all parts of the 
country as to trade and finance, as the fall season opens, are very 
encouraging. Not only are the crops large and in good condition, 
but prices for produce of all kinds are excellent. In fact, it would 
be strange if with food so abundant, the price level should remain 
at its present high point. In the iron and steel industry, all the con- 
ditions are those of stability and strength. The demand for the 
finished material is enormous. There has, however, been a notable 
weakness during the past week as to copper, which was said to be 
selling around 17 cents but went off very sharply, on, it is supposed, 
to the obviously lessened demand due to the declaration of peace 
in the Far East. The bank clearings for the week were 31 per cent 
in excess of last year, and exchanges outside city totaled 11 per cent 
over last year. Bradstreet’s reported 161 failures in the United 
States for the week, against 176 for the previous week, and 189, 162, 
133 and 169 for the corresponding week of 1904 to 1901. About 85 
per cent of the total number of concerns failing had capital of $5,000 
or less, and 10 per cent had from $5,000 to $20,000 capital. 


THE WESTINGHOUSE COMPANY has closed contracts with 
the Northern Electric Company, for sub-station equipment, includ- 
ing three 400-kw motor generator sets. Seven car equipments were 
also ordered. Deliveries are to be made in three months. Henry 
A. Butters is interested in the new road which is in course of con- 
struction from Chico to Oroville, Cal. Electric power can be ob- 
tained from the transmission lines of the California Gas & Electric 
Corporation. Henry A. Butters, of the Butters’ Syndicate, which is 
interested in electric roals in South Africa, Mexico and elsewhere, 
has options on electric railway franchises in Colusa and Glenn 
counties, held by W. T. Forsman and others. He disclaimed per- 
sonal knowledge of a reported project for a merger of a number 
of electric roads projected in Northern California. There has been 
talk of an electric railway project extending from Redding to tide- 
water through Colusa and Glenn counties. It was suggested that 
there would be branches to Chico and Oroville, and one to Marys- 
ville connecting there with the John Martin line from Auburn and 
Grass Valley. 

THE PELTON WATER WHEEL COMPANY has closed a 
contract with the Siskiyou Electric Power Company of Yreka, Cal., 
for a 2,000 hp water wheel for direct connection to a 1,000 kw en- 
gine type generator running at 360 r.p.m., the effective head being 
700 feet. This makes the second order from this company, which 
installed a duplicate of this wheel a couple of years ago. Ephraim 
City, Utah, has installed a 500 hp Pelton wheel under 640 foot head 
for running a generator for lighting their municipality. The plant 
recently furnished the Hawaiian Electric Company on the Island 
of Kauai, is about ready to be installed. This consists of a double 
Pelton unit of the overhung type, operating under a head of 550 
feet and direct connected to a 1,200 kw generator running at 375 
r.p.m., the water wheel having a maximum capacity of 2,500 hp. 
Power is transmitted electrically a considerable distance, and is used 
in connection with pumping for irrigation, which is attracting much 
attention of late. Westinghouse generators will be used. 


EQUIPMENT FOR BROOKLYN FACTORY.—A six-story 
factory building is being constructed of reinforced concrete by the 
Turner Construction Company on the south side of Fifth Street, 
between Bedford Avenue and Berry Street, for the Fred Gretsch 
Manufacturing Company, manufacturers of musical instruments and 
trimmings, 104-108 South Fourth Street, Brooklyn. The main build- 
ing on South Fifth Street is 72 by 77 feet, with an L 74 feet 6 inches 
by 44 feet; Mr. Benjamin Finkensieper, 134 Broadway, Brooklyn, is 
the architect, and Percival Robert Moses, electrical engineer, 320 
Fifth Avenue, New York, has been retained as consulting engineer. 
There will be a complete heat, light and power equipment, consist- 
ing of two boilers of 80 hp capacity each, one simple automatic high- 
speed horizontal 16 by 16 in. engine, direct-connected to an 80 
kw. 220 volt direct-current generator operating at about 280 r.p.m. 
There will also be numerous motors and extensive shafting equip- 
ment. 


JACKSONVILLE, FLA., MUNICIPAL PLANT.—Bids will be 
received until October 4 by the trustees of the Water Works and 
Improvement Bonds for furnishing and setting in place on founda- 
tion furnished by the board at the electric light station two 500 kw. 
steam turbo-generators, a steam-driven exciter set and switch 
panels; turbines to be run condensing, steam pressure at boilers 
150 Ibs., no superheat, 27 in. of vacuum; generators to be of the re- 





volving field type, three-phase, 60 cycles, 2,300 volts. Blue prints 
and specifications are to be furnished with bids. Mr, R. N. Ellis 
is the superintendent. 


ALLIS-CHALMERS CONTRACTS.—The American Grapho- 
phone Company, Bridgeport, Conn., has ordered a 600 hp Allis-Chal- 
mers engine, direct-connected with a Bullock generator, to furnish 
power for the several additions to the plant. The Nevada Copper Con- 
solidated Copper Company with offices in the Schmiedell Building, 
San Francisco, has closed contracts with the Allis-Chalmers Co. 
for a complete electric transmission and mining plant, costing 
about $250,000. There are two generating units, each consisting of 
a Bullock 1000 k.w., 2200-volt, 3-phase generator direct-connected to 
a Reynolds-Corliss engine. The location is near Ely, Nevada. The 
reduction plant includes smelting furnaces, six McDougall roasters, 
Anaconda rolls, etc. 

NORTH TELEPHONE CONTRACT.—The Texas Consolidated 
Long Distance Telephone Company, which was recently given a 
franchise granting the privilege of installing and operating a toll 
telephone exchange in Dallas, Tex., is progressing rapidly with its 
work. The contract for the entire apparatus, including full central 
energy lamp signal switchboard, main distributing and fuse board, 
power equipment and telephones, was placed with the North Elec- 
tric Company of Cleveland, Ohio. It is announced that the line is 
completed more than half the distance. It is built of thirty-foot 
Idaho cedar poles. Three circuits of No. 10 copper wire and one of 
No. 10 iron wiil be placed in service at the beginning. 

TONOPAH TRANSMISSION ORDER.—The Nevada Power 
Mining & Milling Company, C. M. Hobbs, manager, has contracted 
with the Allis-Chalmers Company for a Bullock 1,500 kw three- 
phase generator for use on its Tonopah transmission system. The 
original installation is well advanced, two 750-kw National Electric 
three-phase generators having been ordered some time ago. The 
prospects for business have increased. Power will be transmitted 
nearly 100 miles. 

STANLEY CONTRACTS.—tThe Stanley Electric Manufacturing 
Company, of Pittsfield, Mass., it is reported, has closed a contract 
with the Bodwell Water Power Company, of Bangor, Me., for eight 
1,000 kw generators and necessary switchboards, the cost to be about 
$75,000. It is also stated that a contract has been secured by the 
Stanley Company to furnish arc lamps for Seaside Park in Chicago 
to cost $20,000. 

THE BEST MANUFACTURING COMPANY, of Pittsburg, 
Pa., has secured the contract for furnishing ali the high and low 
pressure valves to be used in the New York Central & Hudson 
River R. R.’s electric power plants at Port Morris and Yonkers. 
The “Best” patented gate valves have become well known in the 
electrical field, and are in use in many of the largest lighting and 
power plants. 

THE OREGON WATER POWER & RAILWAY CO. has given 
the Stanley Electric Manufacturing Co. a second order calling for 
six 850-kw transformers, the first order being for nine transform- 
ers. All of the equipment at the company’s power house on the 
Clackawas river will be of Stanley manufacture except the gen- 
erators, which are to be supplied by the Allis-Chalmers Co. 

DANA, IND., MUNICIPAL PLANT.—Bids will be received 
until September 9 for the construction of a municipal electric light 
plant and power-plant at Dana, Ind. Bids will be received for both 
direct current and alternating current, and will be received on the 
plant as a whole or on separate items. G. W. Sturm is town clerk. 

BALTIMORE CUSTOM HOUSE.—Bids will be received by 
Jas. Knox Taylor, supervising architect, Treasury Department, 
Washington, D. C., until September 27, for the installation complete 
of the conduit and electric wiring system for the United States Cus- 
tom House at Baltimore. 

PHILADELPHIA SUBWAY.—The contract for the construc- 
tion of the Market Street Subway of Philadelphia around the City 
Hall and eastward to Juniper Street has been awarded to the E. E. 
Smith Contracting Company, the cost being estimated at about 
$3,000,000. 

PLANT FOR FORT SNELLING.—Bids will be received until 
September 8 by R. M. Schofield, Constructing Quartermaster, U. 
S. A., St. Paul, for constructing an addition to the electric system at 
Fort Snelling. 

THE STANLEY ELECTRIC MFG. CO. has sold a carload of 
lighting transformers to the city of Seattle for use in connection 
with the municipal lighting plant. 
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THE LAMP POOL IN MISSOURI.—According to the St. Louis 
Star Chronicle of August 29, some pretty strong language has been 
used in the Missouri courts as to the workings of the incandescent 
lamp pool'or association. The Missouri “anti-trust” laws are severe 
to a degrée, and the Missouri American Electric Company, manu- 
facturer of the Miller lamp, is putting up a big fight for their en- 
forcement. The Chronicle says: “Methods of gigantic corporations 
were scored by Judge Smith McPherson in the Federal Court Tues- 
day morning, when he denounced the attitude of the complainant 
in the suit of the General Electric Company, of New York, vs. the 
Missouri American Electric Company, a local concern. ‘There are 
many big concerns in this country,’ he said, ‘that believe the patent 
laws were made for their exclusive use. They use, them to bully 
and browbeat smaller manufacturers, and seek by these methods to 
force them out of business. Fully 75 per cent of these suits are not 
bona fide,’ he continued, ‘but are brought for the purpose of adver- 
tisement, and with the hope that the minor companies will be forced 
to quit business because of expensive litigation.’ Evidence had been 
submitted on both side in the suit, which was brought on a com- 
plaint of infringement of patent. Both sides had submitted cases, 
but the complainant company asked for more: time to present evi- 
dence in rebuttal. Attorney F. R. Cornwall objected on the grounds 
that several continuances had been granted before, but declared that 
he would acquiesce if his company’s customers would be guaranteed 
freedom from threatening letters during the interval. He produced 
letters from the local concern and stated that they were received 
by customers of the Missouri Electric Company and warning them 
against using certain brands of goods. Judge McPherson announced 
himself as displeased with these methods, but granted the continu- 
ance after specifically stating that a clause be inserted giving the 
defendant the right to enjoin the complainant from further annoy- 
ance during the time that the suit is pending adjudication.” 

GENERAL ELECTRIC SALES.—In addition to the very large 
orders for General Electric apparatus noted recently, the following 
sales may be noted: 194 railway motors aggregating 8,060 hp for 
the Illinois Steel Company; 26 induction motors aggregating: 650 
hp for Griffin Wheel Works, Chicago, Ill.; 11 induction motors 
aggregating 1,325 hp for Brandon Mills, Columbia, S. C.; two 600 
hp induction motors for Montana Ore Purchasing Company, Butte, 
Mont.; two 25-ton, 150 hp electric locomotives for the Cement Sol- 
vay Company, Syracuse, N. Y.; one 750 kw, 2,300-volt revolving field 
three-phase generator, and three water-cooled 250 kw. transformers 
stepping up from 2,300 to 45,000 volts for the Gold Mill Mining 
Company, Gold Hill, Ore.; two motor generator sets, each consist- 
ing of one three-phase revolving field 1,000 kw. 4,150 volts, 60- 
cycle generator driven by a three-phase 1,060 hp, 9,000 volt, 25- 
cycle synchronous motor for the Commonwealth Electric Company, 
Chicago, I[ll.; two two-phase, 500 kw. 2,300 volt, 60 cycle Curtis 
steam turbine alternators, one for Portsmouth, N. H., and the 
other for Chester, Pa.; one three-phase, 500 kw. 4,000 volt, four- 
wire, 60 cycle Curtis steam turbine alternator for the North Shore 
Electric Company, Chicago, II.; one motor generator set consisting 
of a two-phase revolving field, 400 kw, 2,200 volt, 62%4-cycle alter- 
nator, driven by a three-phase, 25 cycle, 425 kw. 2,200 volt 
synchronous motor; one six-phase 500 kw. 280 volt, 25 cycle rotary 
converter; one six-phase motor operated, 25 cycle potential regula- 
tor; three 185 kw. air-blast transformers with voltages of 186 and 
11,000, and one 600 kw. three-phase, 25 cycle rotary converter for 
the Buffalo General Electric Company, Buffalo, N. Y. 

WARING-WHITE IN LONDON.—The Waring-White Com- 
pany, of which J. G. White is one of the principals, is the contractor 
for the gigantic Hotel Ritz, which is being erected in Piccadily, over- 
looking the Green Park, London. This building is expected to be one 
of the wonders of the European hotel world. It will cost upward 
of $5,000,000. The steel superstructure alone will cost almost a mil- 
lion dollars. The company is also constructing the big offices of the 
International Mercantile Marine Company, off Trafalgar Square, 
which building is one of the most conspicuous in the English capital. 
It is now finished. Other London contracts include the erection of 
a large hotel to be called the Waldorf, built and equipped mainly 
on the lines of the Waldorf-Astoria. Contracts have also been un- 
dertaken for the construction of two large apartment houses, one 
to be named Harley House, to be in the northwest residential dis- 
trict, while the other building is to be adjacent to the French Em- 
bassy, facing Hyde Park. The Waring-White people have also 
secured the contract for the new Liverpool Cotton Exchange. These 
buildings will be the first to be erected in England on the American 
method of self-supporting steel frame construction. As already noted 
in these columns, J. G. White & Company, of London, are busy with 
new electric traction work for the London County Council, in- 
volving $800,000. 

THE INDEPENDENT CARBON COMPANY is the new name 
of the United States Carbon Company, with headquarters at Cleve- 
land. The capital stock of the new company is $500,000. The in- 
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Dempsey, H. E. French and W. E. Stewart. The men interested in 
the company include M. B. Daly, general manager of the East Ohio 
Gas Company, who recently purchased the United States Carbon 
Company, and several men who have large interests in the Standard 
Oil Company. Plans for improving the old plant of ‘the United 
States Carbon Company were announced some time ago. It was 
stated that about $100,000 would be spent for improvements at once. 
It was also intimated that when the volume of business warranted 
it, other plants would be built, in Ohio, for the most part. 


THE DIESEL ENGINE.—An American Diesel gas engine of 
225 horse-power is to be installed in the central station of the Pitts- 
field, Mass., Electric Company’s station about November 1. The 
engine will cost about $12,000. If the tests are as successful as 
anticipated the old steam engines in the plant will be replaced. 
Several months ago W. A. Whittlesey had plans prepared for a 
large light and power plant in which gas engines were to be used 
for motive power for dynamos. The plant was to have been located 
near Goodrich Pond in the east part of the city, and was to be oper- 
ated and conducted independent of the Pittsfield Electric Company. 
It is possible that a stock company may be organized in the near 
future and the scheme carried out as originally planned. 


EQUIPMENT FOR SUGAR MILL.—A large sugar mill is under 
construction in Jatibonico, Cuba, by Hugh Kelly & Company, 79-85 
Wall Street, general constructors for the Cuba Company, owner. 
Percival Robert Moses, electrical engineer, of 320 Fifth Avenue, has 
been retained as consulting electrical engineer. The mill house will 
be 60 ft. x 325 ft. with machine shop 30 ft. x go ft. The electrical 
equipment consists of two 270 kw, 500 volt, direct-current dynamos, 
two 250 hp shunt-wound motors for driving vertical centrifugal 
pumps, switchboard, pump motor panel and wiring material and arc 
lamps. The entire electrical equipment will be furnished by the 
Westinghouse Electric & Manufacturing Company. 


THE NEW HAVEN WATER & POWER COMPANY will 
place a force of men at work next week to construct the poles for 
the line by which it will transmit electric power to Middletown, 
Harrisburg,, Pa., and other points in Dauphin and Lancaster coun- 
ties. Agents of the company are still engaged in securing rights of 
way for the construction of the proposed line, and it is said that 
the corporation will soon have all of the necessary rights so that it 
can dispose of its power across the river. Preliminary work is now 
being done for the laying of the cable beneath the Susquehanna 
River from the York Haven plant to a point on the Lancaster County 
shore, where a terminal station will be built. 


LONG ISLAND TROLLEYS.—The New York Herald says that 
the announcement to the effect that the Central Long Island Electric 
Light & Railway Company has prepared an application for a two- 
tracked trolley line from the Manhattan terminal of Blackwell’s Island 
bridge to Little Neck, in Queens, for submission to the Board of 
Estimate, indicates that the Metropolitan intends to push its fight 
for new traction lines into the Belmont field in Queens Borough. 
It further says that the same company made application to the Nas- 
sau County authorities some time ago for a franchise to extend this 
line from Little Neck to Oyster Bay through Great Neck, Port 
Washington, Roslyn and Glen Cove. 


GLASS FACTORY FOR FOSTORIA.—The Fostoria Glass 
Specialty Company will start work at once on a two-story brick 
building, the dimensions of which will be 100 x 80, for use as a 
finishing department. The building with its equipment will cost 
approximately $15,000, and will furnish employment for nearly 150 
men and boys. While in itself a good thing for Fostoria, the new 
improvement is better for what it promises for the future. The 
National Electric Lamp Company, Cleveland, owns the two glass 
factories and the Incandescent Lamp Company, of Fostoria, and the 
erection of the finishing plant is understood to mean that much 
mere may be expected. 


BALTIMORE PRINTING PLANT.—The 
Baltimore American Building consists of two 150-kw Curtis turbo- 
generating units and about 50 electric motors of various sizes. The 
two boilers are of the marine type, of 150 horse-power each. An 
air compressor for supplying air hoists for the transfer of the large 
rolls of paper to the printing presses is driven by chain from a 30 
hp power motor. This compressor also forces ink to the presses 
and energizes a pneumatic tube system. The two Hoe presses, 
motor-driven, have each an hourly capacity of 200,000 12-page 
papers. 


ELECTRICAL SUPPLIES FOR CHICAGO.—Bids will be re- 
ceived until September 8 by William Carroll, city electrician, for 
furnishing to the Department of Electricity the following supplies: 
1,500 or more cedar poles, 6-in. tops; 1,500 cross arms; 3,000 cross 
arm braces; 3,000 locust pins; 5,000 lag bolts; 5,000 washers; 10,000 
pole steps; 10,000 triple petticoat glass insulators, and 100 miles of 
No. 6 triple braid weatherproof electric light wire. 
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PLANT FOR’ CARTHAGE, MO—The city of Carthage, Mo., 
will purchase shortly two 60-cycle, 2,200-volt, 2-phase alternators 
of the belted type; also a condenser to handle the present steam 
plant. Mr. W. H. Stout is chairman of the Light Committee and 
Mr. A. P. Knowles is superintendent of the plant. 








Financial Intelligence. 





THE WEEK IN WALL STREET was in many respects a sur- 
prising one. The stock market had come to follow in its rise and 
fall the prospects of peace between Russia and Japan, and it had 
been assumed by many that if the negotiations were successful, all 
prices would soar. As a matter of fact, just the exact opposite hap- 
pened, and when the thing was settled the whole market went to 
pieces. Perhaps the news had been discounted, but that was not 
enough to account for the break, which may have been due to the 
financial difficulties in Paris, the call for money to move the crops 
and the fear that both the exhausted Powers might want heavy 
loans, which would make deep inroads on available capital other- 
wise invested in stocks. There was a partial rally toward the end 
of the week, quite natural in view of the continuing strength of 
every good condition, but it was not sufficient to wipe out the de- 
clines. General Electric closed at 180 last Saturday, or a decline of 
2%. Westinghouse Electric was off 314 to 166%, Allis-Chalmers 
preferred 3% to 53. The tractions were also weak, Brooklyn Rapid 
Transit going off 23% to 6834, Manhattan Elevated 1% to 165, Metro- 
politan Street Railway 3% to 128%. Western Union Telegraph, 
however, held firm at 94%, a rise of %, and Electric Storage 
Battery was steady at 8514, a gain of 4%. Quotations are given be- 
low of leading stocks on September 5: 


NEW YORK 
Aug. 29 Sept. 5 Aug. 29 gept.5 
Allis-Chalmers Co.......... 164% 15% Electric Vehicle..... ws a 17 
Allis-Chalmers Co. pfd.... 53 54 Electric Vehicle pfd.. 


> 23 31 
American Tel. & Cakle.... 90 90 General Electric....... oo 18044 
American Tel. ‘. . See 139 138 Hudson River Tel.......... oa oH 
American Dist. Tel......... 31 30 Interborough Rap. Tran... 213 219 





Brooklyn Rapid Transit.... 7056 69% nos > 13134 129% 
pO i rere Oe W@W i. XY. SM. d. Tel........... =a 
Mackay Cos. pfd 7344 7334 , | eee * es 
Blectric Boat. ......20 sseses 26 Western Union Tel......... 9354 9444 
Electric Boat pfd........... 65 65 Westinghouse com.......... 170 
Electric Lead Reduction... as Westinghouse pfd.......... is 
"BOSTON 
Aug. 29 Sept. Aug. 29 Sept. 5 
American Tel. & Te]....... 141 las Western Tel. & Tel. pfd... 97% 9846 
Cumberland Telephone... 118 118 Mexican Telephone......... 14 1% 
Edison Elec. Illum......... 25344 253 New > Telephone... 134 134 
General Electric.......... . '814¢ 180 SE, Ds Bs sacsebnceees 18 17 
Western Tel. & Tel......... *18 = #18 Mass. Elec. Ry. eR 61 60 
PHILADELPHIA 
Aug. 29 Sept. 5 Aug. 29 Sept. 5 
American Railways......... 53 5344 Phila. Teactlon.. ....0..cccee 101 101 
Elec. Storage Battery...... 8744 = 86 Phila. Wiectric. .......cccce 9 
Elec. Storage Battery po. a Bi Phila. Rapid Trans......... 2836 2814 
Elec. Co. of America..... 1% ll 
CepCAGO 
Aug. 29 Sept. 5 Aug. 29 Sept.5 
Chicago Subway............ 8446 83% National Carbon pfd....... 115 11534 
Chicago Edison..... 158 x Metropolitan Elev. com.... 26 2436 
Chicago City Ry. 192 m Union Traction.............. a 
Chicago Tel. Co mi a Union Traction pfd........ 
Nationa] Carbon 62 61 
* Asked. 





REPORT OF ALLIS-CHALMERS.—The consolidated general 
balance sheet of the Allis-Chalmers Company as of June 30, 1905, 
as compared with April 30, 1904, is as follows: 








Assets— 1905. 1904. Changes. 
Real estate, plants, good will, etc....$30,535,770 $30,246,085 Inc. $289,685 
pee Oe re 165,000 .-. Ine. 165,000 
Bills and accounts receivable.......... 3,628,778 3,437,520 Inc. 191,258 
ee, SO Ga ror eacd ak pacen eee 3,478,725 2,914,878 Inc. 563,847 
RS ANG eee ene eet ee te 516,483 1,060,113 Dec. 543,630 
Se err ane 463,000 Dec. 463,000 

Wie. i c.Gcannctebecabeknnse abanne $38,324,756 $38,121,596 Inc. $203,160 

Liabilities— 

Peace Gee hg es seebecenkneu $16,150,000 $16,150,000 
ee ea eee 19,820,000 19,820,000 es 
Bullock Elec. Co., payable Mar. 1, 1929 110,128 --. Ine. $110,128 
Oe eS EE Ee RO er err 1,080,951 1,014,396 Inc. 66,555 
Mortgage Norwood Foundry ........ oF 34,000 Dec. 34,000 
ERO SN oo oko soc Wace bie 815,388 478,365 Inc. 337,023 
EMO elec 39 Go's bk KRG KOR KO Re ee ae 348,289 624,835 Dec. 276,546 
DE Sei cea ti Rees dees cor ee Awe $38,324,756 $38,121,596 Inc. $203,160 


The fiscal year of the company has been changed to end on June 
30 instead of April 30. The net profits of the fiscal period ended 
June 30, 1905, after deducting all expense of manufacturing and 
selling, and after making provision for the depreciation of business 
and machinery, and for possible bad debts, amounted to $68,982. 
For the fiscal year ended April 30, 1904, the net profits were $952,624, 
out of which dividends of $853,125 were paid on the preferred stock, 
leaving a surplus for the year of $99,499. President Warren in his 
annual report says: “The contraction in general business referred to 
in the last annual report, as then justifying the postponement of 
dividends, continued during the first half of the last fiscal period, 
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with particular manifestation in the steani engine department of this 
company. This was due largely to the introduction of steam tur- 
bines, especially those of large capacity, for which certain manu- 
facturers had been preparing for sevéral years. Our engineers have 
been engaged during the last year in improving .our established 
standard lines of apparatus and machinery, and in reducing its cost. 
Particular attention and effort have been devoted to developing and 
perfecting a line of steam turbines, gas engines, centrifugal pumps, 
hydraulic turbines, steam turbo-generators, hydraulic turbo-gener- 
ators, induction motors, street railway motors and controlling de- 
vices therefor, transformers, steam and hydraulic dredges and steam 
shovels. Soon after the beginning of this calendar year an improve- 
ment was manifested in the general business of the company, the 
orders increasing in April to the normal volume and since then ex- 
ceeding in extent the previous record of the organization; but the 
results of these orders will be realized only upon their execution 
and the delivery of the work. This increase pertained more particu- 
larly to the older branches of the business of the company.” 


VALUE OF CHICAGO SUBWAY.—Mr. H. Allaway, in the 
special financial column of the New York Tribune, says: “The ex- 
traordinary appreciation of New York’s Interborough Subway seems 
sure to be duplicated, the Chicago property being a carrier of freight 
in .contrast with the exclusive passenger traffic of the New York 
company. Against the New York Interborough Company’s $35,000,- 
000 capital have been issued $35,000,000 city bonds, and it is under- 
stood they have issued $10,000,000 notes for equipment. They own 
the Subway and a lease of the Manhattan Railroad Company on a 
7 per cent guarantee. The Interborough Rapid Transit Company 
was formed with a capital of $25,000,000 to complete and operate the 
Subway, so that in round numbers they have $35,000,000 bonds, 
$35,000,000 Interborough stock and $35,000,000 Interborough Rapid 
Transit Company stock—a total of $95,000,000—and Interborough 
Rapid Transit stock is quoted at 215 per share. Upon the other 
hand, the stock of the Chicago Subway is $40,000,000, and this is a 
holding company, having issued about $17,000,000 bonds (out of 
$30,000,000 authorized), and has thirty-three miles of tunnel com- 
pleted, connecting with all the depots, wholesale houses, hotels and 
shipping docks of Chicago. Comparing receipts, the New York 
company carries passengers at five cents each, down in the morning 
and back in the afternoon (six to ten miles), and does compara- 
tively little at night, while Chicago Subway handles freight, and 
the lowest revenue it receives is sixty cents per ton for hauling a 
distance of one mile—and the system will be in use 24 hours a day. 
Now, any railroad will haul soft coal 200 miles at three mills per 
ton per mile, or sixty cents per ton for 200 miles, and consider it 
profitable. There is no city in the world where business is so con- 
gested in a mile square as in Chicago.” 


LOS ANGELES LIGHTING.—It is stated that the Edison Elec- 
tric Company, of Los Angeles, is in negotiations for the purchase 
of the Redlands Gas Company and that it has already acquired the 
plants of the Riverside Light & Fuel Company, Pomona & Ontario 
Light & Fuel Company, and Whittier Light & Fuel Company. 
The purchase price is said to approximate $500,000, the buyers as- 
suming bonded indebtedness of about half that sum, and paying the 
remainder for stock of the three companies. The Edison Company 
already supplies gas and electricity in Santa Barbara, Long Beach, 
Ocean Park, Santa Monica, San Pedro and Santa Ana. It has light 
and power plants at Pomona and Whittier, and it is engaged in the 
lighting and power business at Redlands, whence it may extend 
power lines to Riverside. The cities in which the Edison Company 
operates electric, but not gas, plants are Los Angeles,, Pasadena, 
Redlands, Colton, Orange, Fullerton, Redondo and Monrovia. 


FAILURE OF ENGLISH MAXIM CONCERNS.—A lot of con- 
cerns are being wound up in England that have gathered under the 
Sir Hiram Maxim Electrical & Engineering Company, Limited, and 
have in some way or other had the name of Maxim in their titles. 
These companies were interested in lamps, flying machines, etc., etc., 
and their affairs appear to have become pretty badly entangled, 
owing chiefly to operations in each other’s stock, and little real busi- 
ness on the whole seems to have been done since the first of these 
Maxim companies was formed six years ago. 


TROLLEY MERGER IN TEXAS.—A special dispatch from 
Dallas, of September 5, says: “A report has reached Dallas that a 
big company is being formed by Eastern and Western capitalists for 
the purpose of taking over all the street car lines in Fort Worth, 
Dallas, Houston, .Galveston and several other Texas cities and 
merging them into one corporation. It is said that a meeting is to 
be held during the current week in St. Louis to further the plan.” 


DIVIDENDS.—The quarterly rental of 134 per cent on Metro- 
politan Street Railway stock will be paid on October 15. The direc- 
tors of the South Side Elevated Railroad of Chicago have declared 
the regular quarterly dividend of 1 per cent, payable September 30. 
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The Telephone. 





MOBILE, ALA.—The Home Telephone Company, of Mobile, Ala., an in- 
dependent corporation, has notified the Secretary of State of an increase 
in its capital stock from $40,000 to $350,000, 

LITTLE ROCK, ARK.—M. H. Patterson, owner of the Augusta, McCrory 
and Clarendon telephone exchanges, is arranging to extend the long-distance 
lines of the Augusta exchange to Memphis. 

MORGAN HILL, CAL.—The Sunset Telephone Company will in the near 
future install a telephone system here. 

HANFORD, CAL.—P. Kerr Riggins, of Los Angeles, has applied for a 
franchise for a telephone system in this city. 

COMPTON, CAL.—The Compton Telephone Company contemplates erecting 
a new building for its own use. A new switchboard will go in and many im- 
provements be made, 

SAN BERNARDINO, CAL.—A franchise for a pole line for electricity, 
petitioned for by Lytle Creek Power Company, promoted by Judge John L. 
Campbell, will be advertised for sale. 

GOLD RIDGE, CAL.—The Gold Ridge Improvement Company has been 
incorporated by C. M. Weeks, A. B. Swain and others. Capital, $11,500. 
The company has been formed for the purpose of owning and operating 
telephone and telegraph lines at Sebastopol. 

ALAMEDA, CAL.—The Home Telephone Company, of Alameda County, 
has been incorporated with a capital stock of $3,000,000, the directors being 
William Thomas, Thomas S. Parkhurst, Jr., L. S. Ackerman, J. E. Schoen- 
feld, J. Robinson, William L. Gerstle and L. Webster. This is one of several 
branch companies incorporated by the main concern. 

SAN FRANCISCO, CAL.—The main switchboard for the Pacific States 
Telephone & Telegraph Company’s new main telephone exchange on Bush 
St., near Grant Ave., has been completed by the Western Electric Company, 
at Chicago, and shipped. This board will have a capacity of 25,000 subscribers. 
The company’s new brick buildings are approaching completion and the new 
central energy system will be extended throughout the city as rapidly as 
possible. 

OAKLAND, CAL.—Application has been made to the City Council by 
William Thomas for the Home Telephone Company of Alameda County for 
a franchise to establish an automatic telephone service. Judge John G. 
North, who presented the petition, stated that the company would file a 
bond of $100,000 for the faithful performance of a contract, would begin 
work within three months, and would expend at least $850,000 within three 
years to complete the work. The city would be furnished with twenty-five 
telephones free. 

COLORADO SPRINGS, COLO.—tThe telephones, switchboard and electric 
appliances of the El Paso Telephone Company, operating in Colorado City, 
have been sold under chattel mortgage held by the Chicago Telephon Sup- 
ply Company, for $4,648.43. Attorneys Spurgeon and Cassidy, representing 
the creditors, bid the stock in for $4,250. The sale of the poles and wires, 
under a chattel mortgage in favor of R. A. and R. M. Handy, of this city, 
has been postponed. 

WILMINGTON, DEL.—By order of the court the Burke County Trust 
Company, trustee under the mortgage, has sold to R. D. Brown all the property 
and franchises of the Standard Telephone & Telegraph Company. The price 
was $50,000. This eompany, which went into the hands of a receiver a few 
months ago, has been Jsperating less than four years. It was not able to meet 
its current operating expenses or to lay aside a fund to offset the deprecia- 
tion of its plant. 

WASHINGTON, D. C.—E. A. Hess, of Lyons, Ia., has been given the 
contract for building a telephone line from opposite Glendive, Mont., to 
Buford, N. D., for the Government Reclamation Service, at $15,932. 

LUTHER, IND.—The Luther Telephone Company has been organized. Capi- 
tal, $1,500. Incorporated by Henry Wilson, president; William O. Stall, sec- 
retary. 

PAOLI, IND.—The Lost River Telephone Company has been organized at 
this place for the purpose of operating in Orange County. Directors have not 
been chosen. Capital stock, $325. 

ANGOLA, IND.—At a recent meeting of the directors and stockholders 
of the Steuben County Electric Telephone Company, L. Taylor, president; 
E. A. Wilder, secretary, the capital stock was increased from $50,000 to 
$100,000. 

MARION, IND.—The Converse Telephone Company, an independent con- 
cern, which has recently established a toll service between Marion and Con- 
verse, now desires to run a line south of Marion for both telephone and 
telegraph purposes. 

TERRE HAUTE, IND.—The owners of the independent telephone systems 
in this city, Dana, Sandaford and Libertyville, also certain towns in Illinois, 
have organized the Citizens’ Mutual Telephone Company, with a capital stock 
of $50,000. The organization aims to obtain franchises for central office in 
Paris, Ill. 

FRANKFORT, IND.—The council has granted the New Long Distance 
Telephone Company, of Indianapolis, the franchise the company sought, but 
the terms of the franchise forbid the company establishing a local exchange 
in the city, and it is to be used only for toll service. The rate to Indianapolis 
is 25 cents and in the county, 15 cents. The franchise runs for 25 years. 





FRANKFORT, IND.—The Frankfort City Council has granted a franchise 
to the New Long Distance Telephone Company, giving it the right to con- 
struct and operate a telephone system in Frankfort gor z5 years. The Central 
Energy Telephone Company of Frankfort was recently bought by the Central 
Union Telephone Company, thus giving the Bell Company a monopoly of the 
telephone business in Frankfort. 

ALBION, ILL.—The Edwards County Mutual Telephone Company has 
increased its capital from $4,048 to $25,000. 

DECATUR, ILL.—The Long Distance Telephone & Telegraph Company has 
increased its capital stock from $500,000 to $1,000,000. 

ATHENS, ILL.—The Independent Telephone Company is busy putting 
in new telephones and doing a good deal of wiring. 

GALESBURG, ILL.—Architect William Wolf, of this city, has been em- 
ployed to furnish plans for the Union Telephone Company’s new building 
here, to cost $40,000. 

JOLIET, ILL.—The Interstate Telephone Company has a force of men at 
work constructing a line to Beecher, where an exchange office will be estab- 
lished. Lines are to be extended in every direction in eastern Will County. 

GALESBURG, ILL.—F. C. Woods, manager of the Galesburg Union Tele- 
phone Company has returned from Lafayette, Ind., where he practically 
closed the deal for $20,000 worth of new Sterling equipment for the exchange 
building which the company is to erect in this city. 

COUNCIL BLUFFS, IA.—The Independent Telephone Company will install 
a manual system. 

SIOUX CITY, IA.—The Sioux City Telephone Company has inaugurated its 
automatic telephone service in Sioux City. 

DELMAR, IA.—The Clinton County Telephone Company ‘has been incor- 
porated. Capital, $15,000. C. C. Davis, president. 

DES MOINES, IA.—The Sherman Telephone Company has been formed. 
Capital, $2,000. Incorporated by J. C. Emery and others. 

MUSCATINE, IA.—The Mississippi Valley Telephone Company’s loss to 
exchange office, wires, etc., from a fire, was $1,500; small insurance. 

SIOUX CITY, IA.—The Sioux City Telephone Company is now inaugu- 
rating its automatic telephone service in Sioux City. The construction of 
the plant and installation of the system was begun about a year ago, and is 
now nearly completed. 

ARDMORE, I. T.—J. D. Templeman, of Lafayette, Ind., has been inves- 
tigating the possibilities in a new telephone system for this city. 

DANVILLE, KY.—The Danville Home Telephone Company, with a capital 
of $5,000, has been incorporated by Saml. Menifee, editor; G. W. Welsh, 
cashier, Farmers’ National Bank, Danville; Capt. Wm. Herndon, attorney; 
W. Ross Bastin, electrician and H. V. Bastin, electrical engineer, Lancaster, 
for the purpose of putting in a copper line from Danville to Harradsburg, 
ten miles, to connect with the Louisville long-distance lines and to put in 
30 toll telephones in Danville. This company will take the Bastin line from 
Lancaster into their switchboard. The Bastin lines connect with southeastern 
Kentucky. 

HAVRE DE GRACE, MD.—The American Telephone & Telegraph Com- 
pany has reached Havre de Grace with the erection of poles for the long-dis- 
tance lines, and now has a large force of linemen engaged in putting up 
poles on the right of way through the city, which was recently granted them 
by the Mayor and City Council. 


CAMBRIDGE, MASS.—A new telephone company has been organized and is 
now constructing a line from Cambridge over the old Birmingham road to Odell. 
The organization is known as the North Eastern Telephone Company. The 
officers are J. T. Beggs, president; Reuben Banker, vice-president; J. M. Willis, 
secretary; W. F. Geary, treasurer. Directors: D. E. Braden, David Milligan 
and T. D. Ferbrache. 


OWATONNA, MINN.—The Northwestern Telephone Company is expending 
$40,000 in local improvements, including new switchboards. 


MINNEAPOLIS, MINN.—A new exchange board will probably be _ in- 
stalled in the courthouse by the Northwestern Telephone Exchange Company. 


ADA, MINN.—The Norman County Telephone Company has completed a 
deal whereby it becomes owner of the entire system of telephones in the 
county. 


SPRINGFIELD, MINN.—tThe Springfield Farmers’ and Citizens’ Mutual 
Telephone Company intends to build two more rural lines before the cold 
weather puts a stop to the work of construction. 


OKOLONA, MISS.—The city of Okolona has granted Dr. J. E. Givham, 
of the Okolona Telephone Company, valuable concessions in the construction 
of his system here. Dr. Givham has one of the best local and long distance 
telephone systems in the State of Mississippi. It will be known as the 
Okolona Telephone Company. 


MAGNOLIA, MISS.—The Home Telephone Company is transferring all of 
its holdings in this county to the Cumberland Telephone Company, the two- 
year lease of the lines held by the Home Company having expired August 
1. Two years ago the two companies were operating in competition, and 
by an agreement the Home Telephone Company -was to have the use of 
all the lines of the Cumberland, in Pike County, for a term of two years: 
at the expiration of that time all the property was to go to the Cumberland. 
The new management has sent H. B. Walthall here to take charge of affairs 
here and at Osyka. 
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PURCELL, MO.—Work is being pushed very rapidly on the new Home 
Telephone system and quite a number of telephones have been installed. The 
work will be completed in a few days. 

GLASGOW, MO.—George Dice has been extending his telephone lines, build- 
ing into Pattonsburg and Mabel. They will soon be connected with Hamilton 
and Winston. 

GLENDIVE, MONT.—A telephone line is projected to Wibaux, 35 miles 
east. The Hughes Electric Company is planning it. 

MILES CITY, MONT.—A stock company is being formed to build a tele- 
phone line from Miles City to Ekalaka. A. Laney is interested. 

CAMDEN, N. Y.—The Camden Home Telephone Company has been formed; 
capital, $25,000. Directors: J. F. Sorekweel, Oswego; B. D. Stone, A. C. W ood- 
ruff, Camden. 

NEW YORK, N. Y.—The Auto Telegraph Company has been incorporated; 
capital, $100,000. Directors: H. M. Angle, E. V. Fleming, Brooklyn; G. S. 


Jacob, Ocean Grove, N. J. 


ROME, N. Y.—The new home of the Clinton Home Telephone Company is 
nearly completed. The whole equipment is first class and built for permanency. 
The wires through the business portion of the town are laid in a subway 
capable of carrying wires enough to serve a city of 10,000 inhabitants. 

CLARENCE, N. Y.—Incorporation papers of the Pioneer Telephone Com- 
pany, which proposes to construct a line serving all the towns of Erie County, 
have been filed. The capital stock is $10,000. The directors are: C. D. 
Cramer, O. A. Martin, William Bald, E. Weinanger, H. C. Britting, rr G 
Goold and F. W. Schaad. Headquarters will be at Clarence. 

LEXINGTON, N. C.—P. W. Siebert, of Lexington, N. C., has secured the 
right to install an interurban telephone system between a number of towns 
in the State. 

GRAND FORKS, N. D.—The property of the North Dakota Telephone 
Company, or enough of it to pay a judgment of $7,599.20 in favor of 
Edwards-Wood & Co., has been sold by the sheriffs of Grand Forks, Traill, 
Nelson and Ramsey Counties. 


TIFFIN, OHIO.—Mr. James T. Carbin has transferred to the Farmers’ Tele- 
phone Company, of Fireside, the Bloomville telephone exchange and about 65 
miles of toll line. 

SALEM, OHIO.—Manager W. S. Holloway, of the Columbiana County 
Telephone Company, is supervising at the local office of the company the 
preparation of a fine, new and modernly equipped Kellogg switchboard, 
which it is intended to install at the Sebring exchange. 

CLEVELAND, O.—It has been decided that the Federal Telephone Com- 
pany will not be liquidated this fall. In fact, it is thought that the telephone 
company will be held together for two or three years. The syndicate decided 
last summer that it would be advisable to liquidate the Federal and divide up 
its securities among its creditors, but lately they have come to the conclusion 
that such a course would not be advisable. 

TIFFIN, OHIO.—James T. Carbin has transferred to the Farmers’ Telephone 
Company, of Fireside, the Bloomville telephone exchange and about 65 miles 
of toll lines, embracing circuits extending from Bloomville to Tiffin, Bucyrus, 
Shelby, Republic and intermediate points. The consideration was about $15,000. 
Mr. Carbin a few months since transferred to the same company the telephone 
exchange at Republic for $6,000, and in a short time previous sold to other 
parties his toll line to Nevada, Chicago Junction, and several small towns in 
Crawford County. 

BAKER CITY, ORE.—The Independent Telephone Company, of Boise, 
will soon establish a system of telephones in this city. 

SALEM, ORE.—The Home Telephone Company, which has secured a 
franchise for a new telephone system in Portland, and which is seeking a 
franchise in Eugene, will apply for permission to establish a system in Salem, 
where there is a good field. 

PORTLAND, ORE.—Chas. E. Sumner has purchased property on Burnside 
Street for the Automatic Telephone Company, at a cost of $30,000. It is 
understood that this will be used as site for headquarters for the new tele- 
phone company. 

BEAVER FALLS, PA.—The Central District and Printing Telephone Com- 
pany will erect an exchange in this city, to cost $15,000, Plans are about 
completed by Architects Alden & Harlow. 

CLAYSVILLE, PA.—The Chartiers Telephone Company, which formerly 
connected with the Cfaysville Telephone Company through the Federal Com- 
pany’s lines, is arranging for the construction of a new line from Buffalo 
village to Taylorstown, where connections will be made with the Claysville 
Telephone Company’s lines. The same company is also arranging for the 


-construction of a new toll line between Canonsburg and McDonald. 


MILANO, TEX.—A company of Hanover and Milano citizens has organized 
what is known as the H. R. F. Telephone Company, which is constructing 
a line from Milano to Hanover. This line will be in operation by September 
1. ‘the coritract for building the line was let to Mr. Tom Iglehart, of 





«Cameron, 


VIRGINIA BEACH, VA.—The Princess Anne & Virginia Beach Telephone 
Company has been formed with a capital of $5,000. Incorporated by J. Wood- 
house, president; John S. Woodward, secretary, both of Norfolk. 

CHEHALIC, WASH.—The City Council has directed that an ordinance 
be prepared granting a franchise to the Sunset Telephone Company. 

FERNDALE, WASH.—A mass meeting has been held for the purpose 
of ascertaining feeling in the matter of installing a new telephone system 
from this place to Bellingham. The majority favored the move. 


MONTEREY, MEX.—Mr. Juan Woessener, owner of the Telephone system, 
has begun the construction of a long-distance line between this city and San 
Pedro. 
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STOUFFVILLE, ONT.—With a capital stock of $40,000 and head offices 
at Stouffville, Ont., the Bethesda & Stouffville Telephone Company has re- 
ceived articles of incorporation from the Ontario Government. This new 
company is to carry on a general independent telephone business in the 
County of York and in the townships of Pickering and Uxbridge adjoining. 


———__ 


Electric Light and Power. 


STANISLAUS, CAL.—The Stanislaus Water & Power Company, for which 
Sanderson & Porter acted as engineers, is doing preliminary work under 
the direction of Beach Thompson, the promoter. An available head of 1,500 
feet will be secured by taking water from the Stanislaus River. San Francisco 
is the objective point of the new system. 

SAN FRANCISCO, CAL.—The Oroville Water, Light & Power Company, 
of Oroville, Cal., has issued specifications calling for the equipment of its 
new water power electric transmission plant. Two 750-kw, three-phase gen- 





erators, 2,000 to 2,300 volts with alternative of two 1000-kw generators are in- 
cluded. There will also be required raising and lowering transformers, 
switchboard and sub-station equipment. Cory, Meredith & Allen are the en- 
gineers. 

WASHINGTON, D. C.—The District Commissioners have decided to have 
one lighting and heating plant constructed to supply both the new municipal 
almshouse and the industrial home school. 

QUINCY, FLA,.—The citizens have voted to issue $5,000 bonds for im- 
proving the water works and electric light plant. 

JACKSONVILLE, FLA.—The Florida Electric Company announces to the 
public that hereafter its business will be conducted on the open-shop basis— 
that is, the employment of union and non-union men without discrimination. 

SALT LAKE CITY, UTAH.—J. H. Bigger and J. E. Hill, of this city, 
are arranging to establish a gs5o-hp electric lighting and power plant in the 
American Fork mining district. 

ATLANTA, GA.—Comptroller General William A. Wright has assessed the 
franchise of the Atlanta Water & Electric Power Company at $424,000, after 
the company had returned its franchise value under protest at $100. This 
company owns the $1,000,000 plant at Bull Sluice Shoals, on the Chattahoochie 
River, and is sending the current into Atlanta. The company, when directed 
by the comptroller general to make a return of its franchise, replied through 
President Forrest Adair that it had no taxable franchise and nothing in that 
line, therefore, upon which to make a return. 

BLACKFORD, IDAHO.—E. W. Wade, of Ogden, and Christian Just, of 
Blackfoot, are interested in the construction of a plant on Blackfoot River, 
to supply Idaho Falls, Blackfoot and other cities with electric light and power. 
The probable cost of the plant is $100,000. 

CLINTON, IND.—The Clinton Electric Light Company has purchased and 
will install two Westinghouse dynamos and one 150-hp Hamilton-Corliss engine, 
A new dynamo room is being built. 


SPRINGFIELD, ILL.—The City Council has authorized the Mayor to take 
over the properties and plant of the Springfield Electric Light & Power Com- 
pany. 

PORTLAND, ME.—Citizens’ Water & Light Company has been formed. Capi- 
tal, $230,000. President, C. E. McGlauflin; treasurer, H. L. Cram. Directors, 
as above and A, F. Pine, all of Portland. 

BIDDEFORD, ME.—The Pepperell Manufacturing Company, of Biddeford, 
Me., is to install an electric light plant to light both the Pepperell and Laconia 
division by electricity, instead of by gas, as at present. The plant will be 
installed this fall and be in working order for the winter days. 

AUGUSTA, ME.—The Kennebec Light & Heat Company has recently pur- 
chased a new three-phase generator. The new machine will be used for the 
purpose of generating the power that is to be used at East Winthrop, and for 
the Tayntor Co., at Hallowell, and probably the State House will also be lighted 
from this machine. 

HYATTSVILLE, MD.—The Town Council is considering the question of 
constructing a municipal electric light plant, 

BALTIMORE, MD.—The Consolidated Gas, Electric Light & Power Com- 
pany has advertised in the local papers the notable fact that since the great 
fire it has doubled its business in 16-c.p. lamp equivalents, and has tripled 
its power service in horse-power of motors connected. Mr. D. Barnett, for- 
merly of New York, is the energetic manager of the system. 


ELKRIDGE, MD.—A delegation from the First, or Elkridge, district of 
Howard County has been before the county commissioners to protest against 
any change in the method of lighting the village of Elkridge. The delegation 
brought a numerously signed petition. About a month ago a five-year con- 
tract was awarded to the Patapsco Electric Lighting Company, of Grays, Balti- 
more county, calling for 1,800;cp lights, the wiring to be completed and ser- 
vice begun October 1. The system now in use, supplied by the United Electric 
Company of Baltimore, furnishes arc lights of 2,000 cp. The petition claims 
that the same amount of money is required for fewer lights under the new 
contract. 


LOWELL, MASS.—The present contract with the Welsbach Company 
expires on Sept. 15. There are two propositions, first to light the streets 
by electricity at $22.75 a lamp, and, second, to light the streets by the 
Welsbach system of gas lighting at $28.50. The demonstrations of the Nernst 
lamp have emphasized the great difference in the two propositions in favor 
of the Nernst. 

HOLYOKE, MASS.—-Manager Snow of the municipal gas and electric 
department, announced to-day the annual report of the department required 
by the State lighting commission. In spite of reductions in the price of gas 
and tar, the returns of the gas department show a profit, although it is 
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about $19,000 less than last year. The electric department receipts show a 
profit of $14,767.02. While this report shows a working period of a year, 
yet it is not the annual report made to the mayor. The profits of the 
department for the year were $18,485.52. 

GRAND RAPIDS, MICH.—The Grand Rapids & Muskegon Water Electric 
Power Company, owning flowage rights on the Muskegon River and the big- 
gest power dam in western Michigan, located near Big Rapids, has entered 
Grand Rapids for the purpose of supplying light and power for commercial 
purposes. The Muskegon Company already has the contract for furnishing 
power to the Grand Rapids & Muskegon interurban, and it has been reported 
that the new deal involves the furnishing of power, also, to the Grand 
Rapids & Holland interurban. 

FRANKLIN, N. H.—Work is now under way on the new reservoir, to be 
used in connection with the city water system. Electric power will be used for 
pumping. 

PORTSMOUTH, N. H.—The contract for the electric power plant at Free- 
man’s Point has been awarded by the Publishers’ Paper Company to the Gen- 
eral Electric Company. Work will begin at once. This contract involves an out- 
lay of more than $100,000. 

LACONIA, N. H.—The Laconia Electric Light Company has begun furnish- 
ing power for the street railway. The lighting company has_ secured 
control of the Meredith plant, and wires will be run from The Weirs to 
that place before winter sets in. It is the intention of the new owners 
to use the Meredith plant as a reserve power, to be used as occasion demands. 
The latest acquistion to the plant is a 225-hp engine. 

SHELBURNE, N. H.—An important deal has been consummated for a new 
water power plant. The contract has been let to Ward Brothers, of Berlin, for 
the construction of a dam across the Androscoggin, which at this point is 350 
feet wide, and a power-house 110 x 50 feet, the total cost being estimated «at 
between $75,000 and $100,000. It is the purpose of the Berlin Electric Light 
Company to transmit electric power to Berlin and it is expected that at least 
1,200 hp will be available from this new source. The power-house will be of 
concrete and will be fireproof. 

PORTSMOUTH, N. H.—The Rockingham County Light & Power Company, 
of this city, which furnishes power for the light of the New Hampshire Com- 
pany all over the southern part of the State and also lights this city, has 
served notice through its counsel, Judge Samuel W. Emery, on Mayor Mar- 
vin and City Clerk Underhill that it has brought suit against the city of 
Portsmouth for unjust taxation of the company’s plant in this city. The com- 
pany was assessed on an appraisal of $451,250, which it claims is over-valued 
to the amount of $277,818. 

UTICA, N. Y.—Work has been started on the pump house of the Hudson 
River Electric Power Company, north of the new power plant on the river 
bank. The first of the permanent turbines will arrive and will be put in 
position about October 1. Those now fm use are only tempofgfy and their 
combined capacity is 2,000 kw. The first of the permanéht generators to 
be erected will supply this power alone and as it will be placed on an extra 
base in the plant the work of establishing it will not interfere with the 
operation of the other turbines. 

STATESVILLE, N. C., at a recent election, voted $20,000 for water and 
for improving the electric lighting system of the town. 


GREENSBORO, N. C.—The Greensboro (N. C.) Electric Company has in- 
stalled four 3o0o0-hp boilers, thereby doubling the capacity of its plant in the 
city. 

GENEVA, OHIO.—A new engine for the Geneva Illuminating Company has 
arrived. The engine was made by the Erie City Iron Works and is a 200 hp. 

GALION, OHIO.—The Crawford County Gas & Electric Company has 
been granted an ordinance which gives it the right to use the streets, alleys, 
and public grounds of the city of Galion, Ohio, for the purpose of erecting and 
maintaining an electric power plant. The Crawford Company will erect a plant 
to be completed and in practical operation within one year from the date ot 
the passage of the ordinance. 


WILLIAMSPORT, PA.—The Lycoming Electric Co. has taken out a permit 
to erect a new power house, to cost about $75,000. 

SINKING SPRING, PA.—The Cumru Township Electric Light & Power 
Company has been formed, with Wm. F. Krick, of Sinking Spring, as presi- 
dent, to furnish electric light in Sinking Spring and Shillington. Capital, 
$5,000, 

GREAT CATAWBA FALLS, S. C.—Three hundred men are already at 
work on the immense water power development of the Southern Power Com- 
pany at Great Catawba Falls in upper South Carolina. The entire develop- 
ments along the Catawba will represent an outlay of perhaps two million 
dollars. 

CLINTON, TENN.—The City Council has passed on first reading the 
ordinance granting Wm. B. Crawford, of Oliver Springs, a franchise for 
water works and an electric light plant. 

GREAT FALLS, TENN.—The Great Falls Power Company, proposing a big 
water power development near Nashville, Tenn., has asked for an etension 
of time limit of the franchise and will likely be favored. Already sufficient 
money has been promised, it is said, for the construction of the electric plant 
which the company proposes to build, and from which power will be furnished 
to Nashville. 

BAY CITY, TEX.—By order of the court the Bay City Ice, Light & 
Power Company’s plant will be offered for sale to the highest bidder by Special 
Commissioner Judge W. C. Carpenter early in September. This plant is 
very finely equipped, having cost in the neighborhood of $40,000. It would 
no doubt have been a money-making institution from the start, but through 
overexpenditure on buildings and fine machinery it became deeply involved 
and was forced into the hands of a receiver. During the past few months 
it has been showing nice profits and as the town grows and as new territory 
is opened up by the Brownsville road now building it will prove to be a 
profitable investment. 
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The Electric Railway. 





SAN FRANCISCO, CAL.—Among the electric railway companies that will 


soon be on the market for electric equipment is the Ocean Shore Railway 


Company, which is constructing an 82-mile double track road from Santa Cruz 
to San Francisco. Sidney Sprout is electrical engineer. A large power house 
will be built. The Central California Traction Company, A. M. Hunt, en- 
gineer, will also require a good deal of machinery and equipment for its 


electric road at Stockton, Cal. 


WAYCROSS, GA.—The Waycross, Ga., Street & Suburban Railway Com- 
pany has applied to the town of Waycross for a charter to operate an electric 
railway there. A. Sessoms, C. M. Sweat and several others are among the 


applicants for the right. 


PORTLAND, IND.—Construction work is about to begin on the power house 


of the Muncie & Portland Traction Company, about two miles southwest of here. 


HUNTINGTON, IND.—The Fort Wayne & Wabash Valley Traction Com- 


pany will erect a large supply house in connection with its power house and 
plant in Huntington. 

HUNTINGTON, IND.—Stock is being subscribed to extend the Huntington, 
Columbia City & Northwestern Traction Company’s line from Huntington 
southwest through Marion, Elwood, Noblesville and Malott Park to Indianapolis. 


TERRE HAUTE, IND.—O. L. Brown, an attorney, has asked the Vigo 
County Commissioners for a franchise for the Wabash & Southeastern Trac- 
tion Company, which proposes to build an electric railway southeast from here 
to Columbus, Ind. 

INDIANAPOLIS, IND.—The Louisville, New Albany, West Baden & French 
Lick Company proposes to build an electric railway from New Albany to French 
Lick. Thomas Taggart is one of the incorporators and directors. The line 
will be about fifty miles long. The principal office of the company will be 
in New Albany. 

INDIANAPOLIS, IND.—Electric railway connection between Indianapolis 
and Cincinnati is planned by the management of the Cincinnati, Lawrence- 
burg & Aurora Traction Company, which proposes to construct an extension 
from Harrison, near Cincinnati, to Batesville, Ind., a distance of about 30 
miles. The line would connect at Batesville with the Shelbyville division 
of the Indianapolis & Cincinnati Traction Company. 


INDIANAPOLIS, IND.—The Indianapolis Suburban Belt & Terminal Rail- 
way Company, capitalized at $100,000, is composed of stockholders in the 
Indianapolis, Newcastle & Toledo Electric Railway Company. The company 
purposes to construct an electric belt railway around the city on the New- 
castle Company’s right of way, thence north, west, south, east and north 
around the city, into or near Millersville, Malcott Park, Flackville, Popular 
Grove and Irvington. The directors are: David M. Parry, W. E. Stevenson, 
Charles S. Hernly, Eli Marvin and E. H. Bundy. 


* 

DAVIS, I. T.—The City Council of Davis has granted a franchise through 
the streets to the Oklahoma City, Lexington and Sulphur Springs Electric Rail- 
way Company. 

MONETT, MO.—The City Council has passed an ordinance granting a fran- 
chise to C. W. Copeland and others for the purpose of constructing and 
operating an electric railway over the principal streets of Monett. The line 
is to be extended to Pierce City, a distance of five miles. The work is to be 
completed within twelve months. The franchise is for thirty-three years. 


ELMIRA, N. Y.—Papers of incorporation of the Corning, Elmira & Waverly 
Traction Company to build an electric railway between Corning and Waverly 
are being filed with the Secretary of State in Albany. The capitalization will 
be $2,500,000. This company will represent the opposition to the Chemung 
Valley Traction Company. Among the incorporators are Senator Tully and 
Mr. Orcutt, of Corning; Joseph A. Powers and Thomas O’Connor, of Troy; 
Hon. George McCann and A. Lee Smith, of Elmira; Fritz E. Hawkes and 
Mr. Watrous, of Waverly; Thomas Rogers, of Binghamton; Messrs. Wade and 
Broadhead, of Jamestown, and others of Troy. 


WAYNESBORO, N. C.—Bryan Lawrence is interested in getting northern 


capital to invest in a scheme to build an electric railway from Waynesboro to 


Augusta, Ga. 

SPENCER, N. C., has contracted with the Salisbury-Spencer Electric Rail- 
way Company for electricity to light the streets of the first named town, the 
equipment having already been installed. 

HENDERSON, N. C.—Polk County, N. C., is expected to vote about $100,000 
bonds toward the construction of the Appalachian Interurban Electric Rail- 
way to connect Henderson, Spartanburg and other points. 

PORTLAND, ORE.—Specifications are in hand for work on the construction 
of the new line of the Portland Construction Railway Company from the 
north end of Union Avenue to a point a few hundred feet west of the east 
end of Shaw’s Island, where the new ferry landing for the Oregon side of 
the Columbia River is to be constructed. When completed a 30-minute service 
to Vancouver can be maintained. 

PHILADELPHIA, PA.—Preliminary plans for the construction of the 
Market Street Subway around City Hall, recently filed with the Survey 
Bureau, have been transmitted by Director of Public Works Acker to the 
Department of Public Safety as they show that if they were followed the 
coal vaults on the southwest corner of City Hall would be cut away in 
part. The plans are those approved by Chief Engineer Twining, of the Rapid 
Transit Company, on August 17. 

NASHVILLE, TENN.—The Nashville (Tenn.) Interurban Electric Railway 
is fast becoming a reality and at a recent meeting held in that city a con- 
siderable sum was subscribed to the enterprise which is backed by northern 
and New York capital. 

SEATTLE, WASH.—A franchise has been granted to the Seattle Electric 
Company for the use of Tenth Avenue, north, Harvard Avenue and Roanoke 
Street for street railway purposes. 
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CLOVERDALE, CAL.—F. J. Kilpatrick, of New York, is reported to 
be back of an electric railway project north from this cfty to Anderson Val- 
ley, Boonville and the big timber belt along Rancheria, Albion, Navarro, 
Garcia and Indian Creeks. 


NEW BRITAIN, CONN.—The city has filed papers in a suit against the 
New York, New Haven & Hartford Railroad Company to compel the road 
to protect the electrically charged third rail which runs through the city or 
forego its use. 


SAN FRANCISCO, CAL.—Plans and specifications are now being pre- 
pared for the conversion of the present Geary Street cable railway in San 
Francisco into an underground conduit road, from Market Street along 
Geary Street to Point Lobos Avenue, and along Point Lobos Avenue to Fifth 
Avenue, a distance of 3.33 miles; also for the construction of a new electric 
underground conduit road from Fifth Avenue along Point Lobos Avenue to 
Tenth Avenue, and along Tenth Avenue to Fulton Street at Golden Gate 
Park. The cost has been estimated at $304,705, which has been appro- 
priated and is now available. Bids will be received for the present work in 
about three months. Thomas P. Woodward, city engineer of San Francisco, 
is in charge of construction details. 


CHICAGO, ILL.—W. S. Reed, First National Bank building, Chicago, for- 
merly of the firm of Towmsend Reed & Company, has secured control of the 
Chicago Traction Company and will use it to secure an entrance to Chicago 
for the Chicago & Southern Traction Company, which he is promoting be- 
tween Chicago and Kankakee. 


EAST ST. LOUIS, ILL.—Articles of incorporation for the Illinois & 
Indiana Electric Railroad Company have been filed. The company is capi- 
talized at $2,500, and the incorporators are E. J. Kurrus, J. J. Kane, B. F. 
Keshner, Horace Eggman and James Ramsey. The head offices of the com- 
pany are to be in this city. The company contemplates building an electric 
railway from East St. Louis to Centralia, Ill. 


FAIRFIELD, IA.—Cason & Barrett, Dwight Building, Kansas City, Mo., 
have begun the preliminary survey for an Interurban Electric Road between 
Fairfield, Birmingham and Keosaqua, Iowa, a distance of 22 miles, August 
28th. Their civil engineer, Mr. Henry S. Hackbusch, will have charge of the 
field party. Mr. E. B. Smith (attorney at law, Fairfield) states that the 
road will be financed by local capitalists and that a large part of the $500,000 
to be raised is already subscribed. 


NORWAY, ME.—The Norway & Western Railroad Company, having ob- 
tained its charter, is about to commence construction work, and is in the 
market for equipment for the entire line. 


LANSING, MICH.—Extensive improvements are being made on the lines 
of the Lansing & Suburban Traction Company. The company is laying 60 
and 62 pound steel rails and white oak ties. New cars are being added to the 
rolling stock. Portions of the city lines are being double-tracked. 

KALAMAZOO, MICH.—The estimating department of the Westinghouse 
Electric & Manufacturing Company is getting out plans, specifications and esti- 
mates for complete electric equipment for the newly organized West Michigan 
Railway Company. The road will be built between Benton Harbor and Kala- 
mazoo. W. M. Coler & Company, of New York, are .reported to be interested 
in the project. 

GRAND RAPIDS, MICH.—Municipal ownership for the local street rail- 
way is recommended by Mayor Sweet. The new city charter, which became 
operative Friday, September 1, gets around the constructional restriction 
upon municipal street cars in Michigan by permitting the municipal owner- 
ship of street railway tracks. Mayor Sweet believes that if the city could 
purchase the railway at a price near the assessed valuation, $2,000,000, the 
city could give three-cent fares. 


ST. JOSEPH, MO.—Interest in the proposed St. Joseph-Maryville Electric 
Railway has been revived in St. Joseph. A mass meeting was held August 
30, when the project was discussed by Judge J. W. Thompson, of Maryville, 
chairman of the board of directors; Charles N. Nelson, of Indianapolis, presi- 
dent of the American Engineering Company, and others. A plan was adopted 
for raising funds with which to prosecute the preliminary work. 

CORTLAND, N. Y.—There is a proposition on foot for the construction 
of an electric railway from South Otselic to Georgetown, on the Chenango 
Valley branch of the West Shore Railroad. An outlet for the agricultural 
products of that region is greatly needed. 


ELMIRA, N. Y.—The Elmira, Corning and Waverly Railway has been 
formed to operate a street surface electric road 37 miles long from Waverly 
to Corning; capital, $2,500,000. Directors: A. N. Broadhead, A. C. Wade, 
Jamestown; Joseph A. Powers, J. H. Caldwell, Troy; Thomas O’Connor, Strat- 
ford; W. J. Sully, Corning. 

GLEN COVE, N. Y.—The state railroad commission has granted the ap- 
plication of the Glen Cove Railroad Company for a certificate of franchise 
for a road from the steamboat landing at Glen Cove to the railroad depot 
at that place, thence by private right of way to Sea Cliff. The Long Island 
Railroad Company is behind the enterprise. 


WHITE PLAINS, N. Y.—The board of trustees of White Plains are con- 
sidering an application from the Bronx, Yonkers & White Plains Railroad 
Company for a franchise to construct and operate a double track electric 
railway from Yonkers to White Plains. It is understood that the company 
intends eventually to extend the road to Tarrytown. As there was so little 
opposition shown, it is believed that the trustees will grant the franchise. 
They have referred the application to corporation counsel. 

PORT CHESTER, N. Y.—The New York, New Haven and Hartford 
Railroad Company, which recently purchased the New York and Stamford 
trolley system, is negotiating for right of way for a trolley extension from 
Port Chester to White Plains. When completed this line will shorten the 


time between Port Chester, Rye Beach and the county seat at White Plains 
It is proposed to construct a double-track road, which will 


nearly an hour. 
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allow a high-speed schedule. The extension will be about seven miles in 
length, and will connect with the “‘Huckleberry’’ Road at White Plains for 
Tarrytown and the Hudson River towns, also giving them a quick route to 
Rye Beach. A large part of the route will be over private right of way. 

MOUNT VERNON, N. Y.—The Mount Vernon aldermen have voted 
unanimously to give a franchise to the New York, Westchester & Boston 
Railroad. It proposes to build a rapid transit line in Westchester County 
to connect with the Subway at Bronx Park. It holds a franchise in New 
York City. Under the franchise Mount Vernon will have a five-cent fare 
to the point where the proposed connection with the Subway is to be made. 
The city will regulate the minimum number of trains to be run so that there 
will be enough at all times to give everyone a seat. The company has put 
up a $20,000 bond to begin construction within sixty days. It promises to 
spend $100,000 the first year and have the line completed within four years. 

ABERDEEN, S. D.—A company has been formed here for the construction 
of a street railway system. It will be capitalized at $10,000, and the parties 
behind the deal are S. H. Jumper, Willliam Wallace, A. C. Witte, J. L. W. 
Zwitlow, C. F. Easton, F. J. McArthur and C. N. Herreid. 

SARATOGA, WYO.—The Saratoga & Denver Electric Railway will soon 
be incorporated, with a capital stock of $500,000, to build an electric railway 
from Saratoga to Denver. 


ini 


New Industrial Companies. 


of Meriden, 








THE MERIDEN ELECTRIC SUPPLY Conn., 


has been organized. C. J. Diel is manager. 

THE SOUTHERN STATES ELECTRIC COMPANY, of Atlanta, Ga., has 
been incorporated. The organizers are Joe W. Little, Charles M. Coyen and 
E. Gillespie. The company proposes to conduct a general electrical business, 
with a nominal capital stock of $20,000. 

THE CITIZENS’ WATER & LIGHT COMPANY has been organized at 
Portland, Me., for the purpose of manufacturing gas and electricity and 
machinery ot various kinds, with $230,000 capital stock, of which $300 is paid 
in. Officers: President, C. E. Glauflin, of Portland; treasurer, H. L. Cram, 
of Portland. 


COMPANY, 





Legal. 


POLE LINE RIGHTS.—In the appeal of the complainant against an adverse 
decree, the Supreme Court of Alabama has sustained the lower court in the 
action of the Montgomery Light & Water Company against the Citizens’ Light, 
Heat & Power Company. The points involved are: 1. The fact that defendant 
electric company’s franchise from a city provided that its poles and wires 
should be so erected as not to interfere with those of complainant electric 
company does not change the rule that complainant, seeking an injunction 
against the erection of poles and wires by defendant, must by its bill show 
the necessity for it by thé statement of facts, and not by the mé€re statement 
that complainant will be irreparably injured; the only difference being that in 
the case of such a provision in defendant’s franchise the allegations of the 
bill must be of facts showing a violation thereof, while in the absence of such 
provision the allegations must show facts from which the law will infer action- 
able injury. 2. Under the State Constitution, a city may not grant any ex- 
clusive privilege in its streets to any corporation, so as to prevent itS 
granting like privileges to another, though in granting the privileges to a 
second company it may provide regulations to prevent injury te the property 
and interference with the discharge of the duties of the first occupant. 3. 
The resolution of a city council, allowing an electric company to maintain for 
20 days its wires, then strung on a certain street, on condition of its obli- 
gating itself at the end of such time to replace the wires in accordance with 
ordinances and regulations of the City Code as should then be in force, is of a 
“temporary” character, and not required to be passed according to the re- 
quirements for resolutions of a ‘“‘permanent” character. 4. A_ preliminary 
injunction should be dissolved, when the sworn answer denies the allegations 
of the bill on which the relief is sought. 

DUTY OF INSPECTING WIRES.—In an appeal by the defendant in the 
suit of Brunelle vs. the Lowell Electric Light Co., the Supreme Judicial Court 
of Massachusetts, Middlesex, has sustaired the court below in favor of 
defendant on exceptions. The points are as follows: 1. Where an electric 
light company agreed to connect its electric system with plaintiff’s store, 
and furnish electric current for lighting, and plaintiff agreed that no change 
should be made in the number or candle power of the lamps or the wiring 
of the premises without defendant’s written consent; that all appliances fur- 
nished by defendant should remain its property, and that all wires of the 
customer to which defendant’s service wires were connected should be so 
installed that the company could carry out its contract, and that plaintiff 
should allow defendant and its agents to enter the premises to keep its 
property in repair and for the purpose of inspecting the wires or apparatus— 
defendant did not owe to plaintiff the duty of inspecting the wires and 
apparatus belonging to him. 2. Where an electric light company contracted in 
writing to furnish electricity for lighting plaintiff’s premises, the construction 
of the contract was for the court, and it was error to submit to the jury 
whether plaintiff was entitled to assume that defendant undertook, by the 
contract, the inspection of the premises,- and to describe the degree of care 
which would be required under such assumption. 3. Where a city ordinance 
provided that no extension of electric wires should be made without the 
written permission of the imspector of wires, and that whoever violated such 
provisions should suffer a specified penalty, plaintiff’s act in attaching a wire 
extension to the electric light wires in his building, to furnish light in his 
cellar by means of a socket and bulb attached to a flexible cord, without 
permission of the wire inspector, which act contributed to plaintiff’s injury, 
constituted evidence of negligence on his part. 








Educational. 


MICHIGAN COLLEGE OF MINES.—The year book of the College for 
1904-5 contains two maps showing the mineral district of Northern Michigan 
around Houghton, where the located, in the heart of the great 
copper mining region of Lake Superior. Within a radius of eleven miles from 
the college are some twenty active copper Several of the largest, 
most extensively equipped and most successful metal mines in the world are 
among them. It is stated that the aggregate horse-power of the engines em- 


college is 


mines. 


ployed by but two of these great mines exceeds the grand total of all 
the engines used in the gold and_  =silver mines in the United 
States. This location, together with the practical methods of training 
employed, account for the remarkable fact that, of 283 men graduated 
up to this time, only four have left engineering for other pursuits. Accom- 


panying the catalogue is a book of views which are intended to make more 
evident the methods pursued at the institution, and also to show to some 
extent’ the facilities for practical instruction afforded by the immediate sur- 


roundings of the college. 


a 


Personal. 


MR. F. E. VALENTINE, the newly 
elected president of the Ohio Electric 
Light Association, whose annual con- 
vention has just been repoprted in these 
pages, is secretary and manager of the 
Miami Light, Heat and Power Com- 
pany, of Piqua, Ohio, one of the pro- 
gressive concerns of that State. His 
election to the office of president of the 
association for the current year is in 
recognition of the part he has 
taken in furthering its interests in every 
He has always taken a prominent 
at conventions, and 
committee work be- 








active 


way. 
part 
has been active in 


in discussions 





tween conventions. At the last con- 
vention he headed the written discus- 
sion on meter and billing records. 

MR. GEORGE WESTINGHOUSE 


has returned from Europe this week by 
the “Kaiser Wilhelm.” 

MR. FRANK J. SPRAGUE, who has been in Europe some 
recreation and electric railway affairs, returned home to New York last week. 

MR. ANDREW CARNEGIE, installed as Lord Rector of St. An- 
drews University, Scotland, on October 17, is to receive the honorary degree 
of doctor of law. 

MR. RALPH D. MERSHON 
Transmission,” which appears in 
Times, dated August 23. 

MR. L. GRIFFITH 
Company, of New Castle, Pa., succeeding Mr. W. B. 
active in the independent field 

PEPPER & BOWIE is the name of a new firm of engineers and general con- 
tractors, with offices in the Land Title and Trust Building, Philadelphia. The 
members of the firm are David Pepper, Jr., and John B. 

MR. ARTHUR WILLIAMS, of the New York Edison Company, returned 
from Europe this week, after a holiday and tour of several weeks. While 
abroad he devoted time to a study of the municipal ownership situation in the 
electrical field. 

A. L. REGISTER & CO. is the successor to the electrical engineering and 
contracting firm of Pepper & Register, of Philadelphia, which has been in 
business for some years. The new will continue at the former address, 
112 North Broad Street. 

MR. PUTNAM A. BATES, of 42 Broadway, New York, has taken 
the engineering business of Bates & Neilson, from which Mr. John Neilson, 
Mr. Bates 


FP. E. 


VALENTINE, 


months for 


when 


is the author of an article entitled ‘‘Electric 


the Engineering Supplement of the London 


Union Telephone 
He has been 


has been appointed manager of the 
Thomas. 
six 


for some years. 


sowie. 


firm 
over 


who has been in poor health for the past six months, has retired. 
has a large amount of electrical work in hand. 

MR. B. H. WARREN, who retired from the presidency of the Allis-Chal- 
mers Company, on September 1, will, it is said, become the head of a new 


engineering and contracting company which is to be established in New 
York, and which has several powerful interests associated with it. 

MR. ARTHUR N. DUTTON has been promoted trom assistant super- 
intendent of elevated lines of the Brooklyn Rapid Transit Company to the 
position of assistant to the general manager, succeeding Mr. George R. 


Folds, who recently went to the South Chicago City Railway as _ general 
manager. 

MR. J. DON ALEXANDER, Keokuk, Ia., is about to engage in the electrical 
contracting and supply business, and intends to put in a large stock. He 
would therefore appreciate receiving from all manufacturers and dealers in 
electrical supplies and appliances their. catalogues, literature, etc., together 


with discount prices. 

MR. H. M. DAVIS, managér advertising department of the Sprague Electric 
Company, has gone up into the Catskill Mountains to recuperate. He has been 
under the physician’s care for three or four weeks, being treated daily with 
electricity and gas, and he says that by the time that both have “‘set in’ he 
ought to be pretty bright. 

MR. HERBERT CLARK has severed his relations as electrician for Charles 
Warner Company, Diamond Ice Company, Diamond Stone Brick Company, all 


Del.; Cedar Hollow Company, Cedar Hollow, Pa.; Whiteland 


of Wilmington, 
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Lime Company, Devault, Pa.; McCoy Line Company, Bridgeport, Pa. Pending 
the appointment of a new electrician, Mr. Irving Warner, engineer for the 
above companies, will be in charge. 

MR. O. T. CROSBY.—Mr. Oscar Terry Crosby has just refurned from 
Paris and is reading the proofs of his book, “Thibet and Turkestan,” in which 
he describes adventures, people he saw, their religions, the effects of the climate 
upon them, etc., in his journey from the Caspian Sea, through Turkestan and 
Northwest Thibet, to Kashmir. It will be remembered that Mr. Crosby gave 
a brilliant lecture on Thibet last year before the New York Electrical Socicty. 


SIR CHARLES EUAN-SMITH, K. C. B., of London, is here with Lady 
Smith, en route from Mexico to England. He is chairman of the board ot 
directors of the Compania Limitada de Tranvias Electricos de Mexico, and has 
been visiting the city of Mexico, after participation in the recent International 
Railway Congress in Washington. Sir Charles is interested in four or five 
other trolley system in various parts of the world, and is chairman of the 
board of directors of the Marconi Wireless Telegraph Company of London. 


MR. EDWARD R. KNOWLES, consulting engineer, 
New York City, has been appointed by the Brooklyn 
consulting engineer for the light and power installations to be made in the 
new Masonic Temple, about to be erected in the Borough of Brooklyn. Mr. 
Knowles is a thirty-third degree Mason, and is widely known as an expert 
in this line of work. He proposes to make this installation as complete 
and up to date as possible and one which will be eminently suited for the 
work 


MR. WILLIAM RANDOLPH STRICKLAND has resigned from the New 
York Central Railroad and is now-~ associated with J. G. White & Com- 
pany as assistant to the secretary at New York headquarters. He is a 


graduate of the Massachusetts Institute of Technology and during the Span- 
He 


120 Liberty Street, 
Masonic Guild, its 


it is intended. 


ish War served at the Mare Island Navy Yard as assistant engineer. 

was also on the United States Steamship “Bennington.” After the 
war, Mr. Strickland was employed by the Blake Pump Company and 
Buckeye Engine Company as draftsman, and also in designing special electric 


cranes and controllers for the Case Manufacturing Company in the capacity 
of assistant and also as chief engineer. Mr. Strickland made the hydraulic 
calculations for the North Fork Power House scheme at Denver, Col., in 
1900. After he had completed this work he joined the staff of the Colorado 
Fuel & Iron Company as engineer of location on a standard gauge line over 
M’Clure He also located several electric and steam narrow gauge 
lines in Colorado. In 1902 he was appointed designing engineer for the 
Lannius Machine Company. In 1903 he was appointed location engineer on 
the New York Central Railroad and supervised the extension from Cherry 
Tree to Possum Glory as well as several of their double-tracking and grade 
revision schemes. For the past year Mr. Strickland has been assistant engineer 
in the Maintenance of Way Department, handling correspondence from all 
divisions in regard to the repair and construction of bridges and buildings. 


Pass. 





Trade Publications. 


MEASURING INSTRUMENTS.—Queen & Company, 
St., Philadelphia, Pa., have issued, as a well-illustrated 
605, devoted to new testing instruments measuring 
includes portable current 
slide-wire bridges detector 


RESISTANCE 
Chestnut 
circular No. 
The list of 


resistance 


Inc., 
folder, 
resistance. 


1010 
for 
sets, 
and 


instruments testing 


indicators, boxes, mica condensers, 
galvanometers. 

BRASS VALVES.—Advance circular No. 4SDV of the Crane Company, 
with the valves, which 


working pressure The 


deals Crane renewable spring-disc brass 


for 


Chicago, 


are suitable up to 150 pounds per square inch. 


most novel feature of these valves resides in the peculiar shape of the 
disc, which tends to give them a springy, resilient action that fully ccm- 
pensates for the contraction and expansion of the valve parts. 
CONCRETE MEASURING AND MIXING MACHINE.—The Link Belt 
Engineering Company, Philadelphia, has just issued booklet No. 55, which 


is devoted to the Trump concrete measuring and mixing machine, and which 
analyzes the manufacture of concrete from a scientific point of view, and shows 
the advantageous features of the Trump mixer. Booklet No. 56, of the same 
company, describes and illustrates the machine as used for measuring and mix- 
ing materials for the manufacture of sand brick anJ artificial stone. 


EXHAUST RELIEF VALVES.—Circular No. 8AERV, of the Crane Com- 
pany, Chicago, IIl., describes automatic exhaust relief valves suitable for 
reciprocating or turbine engines which operate condensing. These valves 


are designed to provide a means of promptly relieving a condenser in the 
When the vacuum is lost, the steam pres- 
the engine exhaust into the 
when the will close auto- 


event of the vacuum being lost. 
lift the of the valve, 
until vacuum is 


disc and will 


the 


sure will 


atmosphere restored, valve 
matically. 

ELECTRIC TRAVELING HOISTS.—The economy of handling heavy ma- 
terial by electric traveling cranes is now so universally accepted as to be 
beyond question, but for the moving from place to place of loads weighing 
between one-half and five tons the ordinary type of crane is sometimes con- 
sidered too expensive. To meet the demands of this class of service, the 
Miles-Bement-Pond Company, 111 Broadway, New York, has designed a line 
of electric traveling trolleys which are described fully in an atractive catalogue 


just issued. 


STORAGE BATTERIES FOR VOLTAGE REGULATION.—tThe National 
Battery Company, Buffalo, N. Y., has issued bulletin No. 2, which describes 


the installation of ‘‘Unit Accumulators” for the Syracuse & Suburban R. R. 
Co., of Syracuse, N. Y. This furnishes a’ striking example of 
a storage battery auxiliary in connection with electric railways for main- 
taining the voltage at a great distance from the power house. The power 
for the railway is obtained from a hydro-electric station at Edwards Falls, 


equipment 























14 miles from Syracuse. The electric railway circuit is fed with direct cur- 
rent at a potential of 650 volts. As the system was formerly operated, the 
pressure at the end of the line frequently dropped to 200 volts. In order 
to remedy this defect a storage battery was installed at Orville about 
nine miles from the power station. The battery acts as a balancing governor 
to the generating equipment. A chart from a recording voltmeter serves 
to show the valuable service*that is rendered by the battery. 

LIGHT DIFFUSERS.—The American Metal Stamping Company, German- 
town, Philadelphia, Pa., has issued an architect’s edition of its bulletin on the 
subject of the new light-balancing selective diffuser ceilings. These ceilings 
are made of steel, and in the surface are impressed designs such as to give an 
excellent diffusion of light. In addition to increasing the effectiveness of the 
lighting, the diffuser ceiling, when used in connection with arc lamps, pro- 
duces an esthetic improvement by concealing the lamps. Below the lamp is 
placed a reflector which insures that all rays which reach the eyes of the 
observer must be reflected from the ceiling. The light in the immediate vicinity 
of the lamp is greatly softened, and the intensity at points midway between 
the lamps is increased, while dark shadows are dispersed, and the general ef- 
fect is an even intensity of light in all parts of the area illuminated. The 
bulletin contains numerous photographs, taken at night under the light fur- 
nished exclusively by the diffuser ceiling system, which serve to show the ex- 
ceptional detail and the absence of strong shadows. 


ia 


News of the Trade- 


J. H. BUNNELL & CO., of 20 Park Place, New York, distributed at the 
great telégraph dinner at the Waldorf last week splendid little facsimile Bun- 
nell keys, perfect in every detail, and small enough for a watch chain. They 
were greatly admired and appreciated by everybody. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. Louis, 
Mo., will increase its capital stock from $500,000 to $800,000. A meeting 
of the stockholders has been called for October 4, to vote on the proposition. 
The company last January resumed payment of dividends, which had been 
suspended since 1900. The first payment was at the rate of 7 per cent. an- 
nually, which was stated would be maintained for the year. 
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THE DUPLEX COIL COMPANY, Fond du Lac, Wis., organized last year, 
to manufacture an electric spark coil for use on gasoline engines in automobiles 
and boats, is to move into a new factory building by September 1. The inventor 
is Herman G. Mueller. The officers of the company are as follows: President, 
W. O. Zehring, Dayton, O.; vice-president, G. M. Huber; secretary-treasurer, 
E. J. Huber; superintendent, H. C. Mueller, the last three of Fond du Lac, 
Wisconsin. 


PHILADELPHIA MEETING.—tThe firm of J. G. White & Co. will be rep- 
resented at the convention of the American Street Railway Association, to be 
held in Plrladelphia, September 25-30, by Mr. W. E. Harrington, operating 
manager of the Operating Department; Mr. W. E. Goldsborough, business 
manager Engineering Department, and Mr. William Petsell, assistant mechani- 
cal engineer, in charge of matters relating to rolling stock and equipment of 
the Street Railway and Engineering Department of this company. 


HERCULES GAS ENGINE WORKS, San Francisco, Cal., on August 13, 
suffered the loss by fire of its factory, at Nos. 215 to 231 Bay Street. So far 
as the stock in process of manufacture, patterns and tools are concerned, the 
destruction is almost complete. The organization, however, has been held 
together. A temporary shop has been secured, and permanent buildings 
and equipment will be installed as rapidly as circumstances will permit. With 
the latest improved tools, labor-saving appliances and special facilities for 
manufacturing, a full line of gas, gasoline and oil engines will be placed on 
the market at an early date. The company states that it has in its Mission 
Street store and in its various agencies, a stock of engines from which to 
fill current orders. 


THE ELECTRICAL EQUIPMENT & SUPPLY CO., Pittsburg, states that 
it has reorganized its order system on a basis which provides for an increase 
of more than double its stock of electrical specialties and supplies. The 
office force required to handle its orders has also been increased and _ practi- 
cally all orders received for standard material are shipped the same day as 
received. A new feature of the business is the forwarding of standard packages 
of lamps by prepaid express as soon as received. The vigor and aggressiveness 
of the company are shown by the manner in which it takes care of its mailing 
orders and with increased facilities and unusual efforts that are making for 
prompt delivery, the company is very confident of continuing to attract and 
hold a large amount of customers. 
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UNITED STATES PATENTS ISSUED AUGUST 29, 1905. 
[Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 


798,039. APPARATUS FOR ELECTRICAL REGULATION; Albert S. Hub- 
bard, Greenwich, Conn. App. filed Feb. 25, 1905. Relates to the control 
of dynamos. A plurality of dynamos are used, different machines being 
interposed at different portions of the working circuit and having different 
relations to the storage cells and regulating resistances. 


798,043. AUTOMATIC LISTENING APPARATUS FOR TELEPHONE- 
OPERATOR’S CORD-CIRCUITS; Jacob W. Lattig, Wyncote, and Charles 
Lane Goodrum, Philadelphia, Pa. App. filed June 6, 1903. 


12,383. TELEPHONE SELECTIVE SYSTEM; Noble S. McKinsey and Anton 
Rk. Nelson, Susanville, Cal. App. filed Aug. 16, 1904. 


798,082. AUTOMATIC CONTROLLER FOR ELECTRIC CIRCUITS; Au- 
gust Sundh, Yonkers, N. Y. App. filed Feb. 7, 1903. A main g¢ircuit 
switch for elevators in which a knife blade lever swings into engage- 
ment with oppositely disposed copper plates. The lever is swung back 
and forth by a short double-bell crank lever moved alternately by two 
solenoids. 

798,097. TROLLEY STAND; Boniface A. Grasberger, Richmond, Va. App. 
filed Dec. 12, 1904. A trolley retriever in which a pneumatic cylinder is 
normally effective to press the pole against the wire. When the trolley 
leaves the wire suddenly, the movement of the parts is so rapid that a 
“governor cylinder’? does not have time to release its air, and operates 
certain tappet rods to lower the pole. 

798,123. TELEPHONE-SWITCHBOARD; Joseph L. Wright, Cleveland, O. 
App. filed July 28, 1904. 

798,124. AUTOMATIC SAFETY CUT-OFF FOR ELEVATORS; Leon J. 
Adams, Providence, R. I. App. filed May 20, 1903. A door switch for 
elevators in which the usual latch has an extension extending into the 
door jamb which trips a detent and allows the switch contacts to separate 
by gravity. ‘The contacts are positively closed by the reverse movement 
of the latch extension. 

798,152. GALVANOSCOPE; James T. Armstrong and Axel Orling, London, 
England. App. filed May 19, 1902. (See Current News and Notes.) 


798,153. APPARATUS FOR WIRELESS TELEGRAPHY AND TRANS- 
MISSIONS ACROSS SPACE, Alessandro Artom, Turi, Italy. App. filed 
Apr. 19, 1904. Designed to produce “circularly or eliptically polarized 
electromagnetic waves for transmitting and receiving telegraph signals.” 
The spark gap and the induction coil are,located in a portion of a divided 
circuit which includes two high-tension transformers. The antenna are 
connected to the separate transformers. 


798,156. COOLING APPARATUS FOR ELECTRIC GENERATORS; Ben- 
son Bidwell, Chicago, Ill. App. filed Nov. 25, 1904. A complete cooling 
system for electric generators involving a cooling coil and a system of 
piping extending through the hollow shaft of the generator into the arma- 
ture cores. Additional pipes extend into the field magnet cores. 


798,160. CONTROL SYSTEM; Eugene R. Carichoff, East Orange, N. J. App. 
filed Nov. 4, 1903. <A controller for electric car and similar motor in- 
stallations in which a magnet is effective to simultaneously place all the 
switches under strain tending to close the same, and additional means 
automatically regulates their closure in succession. 


798,161. CONTROLLER FOR ELECTRIC CIRCUITS; Eugene R. Carichoff, 
East Orange, N. J. App. filed June 30, 1904. Relates to modifications 
of the above and includes a single solenoid having a plurality of cores 
which are simultaneously attracted. The cores are permitted to move 
— successively, however, into the solenoid by a cam controlled by a 
dash pot. 





798,162. CONTROL SYSTEM; Eugene R. Carichoff, East Orange, N. J. 
App. filed June 30, 1904. Relates to modifications of the above an 
particularly to the means in which the switches are placed under initial 
strain. In this case the solenoid is very long and adapted to attract all 
the switch blades which are allowed to move _ successively by a cam 
shaft which is steped around by a pawl and ratchet. 


798,171. CIRCUIT BREAKER; Harry P. Davis, Pittsburg, Pa. App. filed 
Dec. 26, 1901. In order to avoid the arcing which might injure the ter- 
minals when the fuse wire blows, the fuse wire is enclosed in a hardwood 
tube which projects from the panel board and makes connection with a 
swinging arm. When the fuse wire melts the tube serves as a blow-out 
device. The arm may be actuated at any time by the operator and serves 
as a circuit breaker. 

798,190. CONTROLLER FOR ELECTRIC MOTORS George Laird and 
John P. Todd, Manchester, England. App. filed July 22, 1904. A con- 
troller for electro-motors in which the motor is at times used as a genera- 
tor for a braking effect. Only a single lever is employed and connec- 
tions are such as to properly connect the motor windings for the braking 
effect under either forward or reverse conditions, by movement of the 
lever in a single direction. 

798,196. CONDUIT FOR ELECTRIC WIRES; Robert W. Lyle, New York, 
N. Y. App. filed Feb. 24, 1903. The usual tile conduits have grooves 
upon their lateral faces in which metallic keys are placed so as to lock 
adjacent tubes into a unitary structure. Cement is also packed into the 
grooves to additionally hold the parts together. 

798,197. FIRE ALARM; Henry A. Marshman, Albany, N. Y. App. filed Apr. 
22, 1905. A thermostat fire alarm in which a dash pot is normally closed 
by a soldered plug which melts in case of fire. The movement of the piston 
makes successive contacts which punch a strip and ring an alarm gong 
at the central station. 

798,222. VENTILATING DEVICE FOR CORES OF ELECTRICAL MA- 
CHINES; Robert Siegfried, Pittsburg, Pa. App. filed Jan. 3, 1905. In 
order to more efficiently ventilate an armature core the lamanations are 
separated at intervals and U-shaped wings are slipped over laterally pro- 
jecting clips upon certain lamanations, so as to form a centrifugal fan. 

798,235. INSULATOR; William R. Twiggs, Sandusky, O. App. filed May 9, 
1904. The insulator is formed with a groove in the top constituting a 
saddle, and has wedge faces which co-operate with balls to clamp the wire 
firmly within the saddle. 

798,236. ELECTRIC ANNUNCIATOR; Hans Usener, Kiel, Germany. App. 
filed Jan. 4, 1905. A dial enunciator in which currents of varying intensity 
are transmitted through a three-wire circuit by manipulating a resistance 
arm. The receiving dial has four magnets in the three-wire circuit which 
move an armature to varying positions corresponding to those of the 
transmitting arm. 

798,237. CONTROLLER FOR ALTERNATING-CURRENT MOTORS; Her- 
mon L. Van Valkenburg, Pitsburg, Pa. App. filed Sept. 2, 1904. (See 
Current News and Notes.) 

798,252. ANTIHUMMER FOR TELEPHONE WIRES; Benjamin P. Bart- 
lett, Norway, Kan. App. filed Oct. 19, 1904. . 

798,258. METALLURGICAL FURNACE; George Hillard Benjamin, New 
York, N. Y. App. filed April 25, 1903. 

798,270. PRESSURE OPERATED ELECTRIC SWITCH; Edward H. Dew- 
son, Edgewood, Park, Pa. App. filed Nov. 2, 1901. Is particularly de- 
signed for brake motors and comprises a diaphragm operated slide valve 
and a piston controlled thereby which moves a compound lever to oscillate 
the switch blades into and out of contact with the terminals. 

798,279. BRUSH OR COLLECTOR FOR DYNAMO ELECTRIC MA- 
CHINERY; Josef H. Hallberg, Cincinnati, O. App. filed Feb. 15, 1904. 

In order to make a more efficient connection between the carbon and 

the spring holder of a generator brush, the carbon block is recessed 
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and the metallic holder provided with an expanding plug which enters 
the recess and makes electrical connection therewith. 

798,290. ELECTRICALLY-ACTUATED RECIPROCATING TOOL; Alonzo 
W. McArthur, Lynn, Mass., and John G. Crawford, Chicago, Ill. App. 
filed Aug. 26, 1901. An electric hammer in which the plunger is acted on 
by two solenoids. The power of the blow can be regulated by cutting out 
coils of the lower solenoid. Connections are made by a simple make and 
break contact, the arcing at which is blown out by the air moved by the 
plunger. 

798,300. ELECTRICAL WATER HEATER; Eli E. Sager, Vancouver, Canada. 

App. filed Feb. 14, 1905. An electric water heater having a lava core with 
a spiral groove in its periphery upon which the resistance wire is wound. 
The coil is placed in the chamber through which the water circulates. 

798,314. ELECTRODE OF ELECTROLYTIC APPARATUS; George Jones 
Atkins, Tottenham, England. App. filed Nov. 22, 1904. 

798,319. ELECTRICAL BINDING SCREW OR TERMINAL; Maurice Bou- 
chet, Paris, France. App. filed Aug. 9, 1904. A conical hole is provided 
in the block into which the wire may be conveniently directed. The 
clamp nut is arranged to screw against the wire with its smooth annular 
end face and efficiently clamp the same. 

798,326. FIELD COIL PROTECTOR; Herbert E. Dubois, Springfield, Mass. 

App. filed Dec. 23, 1904. In order to avoid the maty to motor field coils 

which ordinarily occurs by reason of the water which collects within the 
motor casing, the patentee provides a sheet-metal jacket for the lower field 
coil, which protects it under all circumstances. 

798,335. SYSTEM OF GUN CONTROL; John L. Hall, Schenectady, N. Y. 
ase. filed Nov. 28, 1904. Is designed to operate heavy ordnance from a 
distant station and includes a pair of three-wire circuits, one of which 
controls the elevation and the other the direction. A firing circuit is 
also provided. 

798,336. HIGH-POTENTIAL SWITCH; Edward S. Halsey, Palmetto, Fla. 
App. filed Nov. 30, 1904. (See Current News and Notes.) 

798,337. TOY; Oscar Hammarlund, New York, N. Y. App. filed Oct. 25, 
1904. An illusion contrivance in which four blocks having numbers may 
be arranged in any way within a box. The prestidigitator ascertains the 
arrangement of the blocks by a small compass which 1s controlled by mag- 
nets differently arranged within the separate blocks. 

798,339. ELECTRIC VIBRATOR; Henry J. Heeney, Boston, Mass. App. 
filed Nov. 22, 1904. An electric gong in which a hammer vibrates through 
a considerable amplitude between two bells. The hammer has a short arm 
which is connected to a second lever moving through a small amplitude 
under the influence of the operating magnets. 

798,342. SYSTEM OF MOTOR CONTROL; George H. Hill, Schenectady, 
N Y. App. filed Sept. 30, 1903. A combined checking and overload 
relay adapted to prevent progression of the contacts in case of too great 
current in the motor circuit, and to open the circuit in case of overload. 





























798,171.—Circuit Breaker, 


798,368. THIRD RAIL CONTACT SHOE; Samuel B. Stewart, Jr., Schenec- 
tady, N. Y. App. filed May 5, 1904. The shoe is supported by the usual 
diagonal links, but instead of being loosely mounted each includes a com- 
pees spring which is effective to press the shoe more firmly against 
the rail. 

798,374. ELECTRIC SWITCH; Harold E. White, Schenectady, N. Y. App. 
filed Mar. 22, 1904. Includes a switch arranged to permit independent 
rotary and reciprocating movements and a second switch having a handle 
on control its movement and certain of the movement of the first switch. 
The first switch is also capable of movement under the influence of inde- 
pendent means. 

798,375. CONTROLLER; Harold E. White, Schenectady, N. Y. App. filed 
Apr. 7, 1904. Relates to modifications of the above and employs a special 
system of cams and contact segments adapted to give a wide range of 
control with a small motor. 

798,383. VACUUM TUBE; William S. Andrews, Schenectady, N. Y. App. 
filed May 10, 1900. In order to avoid the lowering of the density of the 
air in X-ray tubes to an undue extent, a shunt circuit spark gap is pro- 
vided which operates when the resistance of the tube becomes too high. 
When current passes through this shunt circuit, a chemical action is pro- 
duced in a material which liberates a certain amount of air. 

798,389. REEL FOR MINE LOCOMOTIVES; Harris Booker, California, Pa. 
App. filed Apr. 4, 1905. The operating cable reel is unwound by con- 
nection from the locomotive wheels, so that the cable is unwound when 
the locomotive leaves its base of supply, and again wound up when the 
locomotive returns. 

798,391. MOTOR DRIVEN MACHINE TOOL; Harold H. Clark, Lynn, 
Mass. App. filed Apr. 9, 1903. A connection is made from the con- 
troller to the usual tool carriage, so that the movements thereof are ef- 
fective to vary the speed and torque of the motor to accord with the 
diameter of the work. 

798,304. TROLLEY; Frederic C. Cottrell, Taunton, Mass. App, filed Apr. 
26, 1905. The trolley harp has a pair of vertical Tollers, ‘eath having a 
rib on its peripheral face. When the wheel engages the wire, or when a 
hanger is passed, the rollers separate under spring pressure. 
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798,396. CONTROL OF SELF-PROPELLED VEHICLES; Albert G. Davis, 
Schenectady, N. Y. App. filed Feb. 10, 1905. A plurality of magnetic 
clutches are successively operated so as to give a soft and gradual starting 
action. The clutch can be entirely disconnected independently of the 
controller. 

798,397. SERVICE SWITCH; Frank C, DeReamer, Schenectady, N. Y. App. 
led Dec. 19, 1904. Relates to mechanical details of a service switch having 
contact clips, and a fuse, enclosed within a box having a cover. 
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798,280.—Electrically Actuated Reciprocating Tool. 


798,410. CONTROLLER; George H. Hill, Schenectady, N. Y. App. filed 
May 2, 1904. In order to provide a cheaper construction of controller for 
small motors, the blow-out magnet is carried directly by the controller 
arm. 

798,413. THERMOSTATIC BAR; Charles D. Howard, Syracuse, N. Y. App. 
filed Sept. 17, 1904. A metallic plate is punched so as to provide a toothe 
or ribbed face and a rubber slab is vulcanized thereto. 

798,414. SYSTEM OF ELECTRICAL DISTRIBUTION; Albert S. Hubbard, 
Greenwich, Conn. App. filed June 24, 1903. Relates to improvements 
in distribution system involving the use of a storage battery and booster 
and regulating apparatus for the booster. Has automatic means for cutting 
a resistance into circuit with the field winding upon increasing the current 
therein. 

798,427. CONTROLLER ATTACHMENT FOR SUPPLEMENTARY CIR- 
Clits; William Lintern, Westpark, O. App. filed Nov. 7, 1904. A sup- 
plemental switch upon the usual controller arm which makes a contact for 
ringing the gong or other purpose at the axis of the arm in whatever posi- 
tion such arm occupies. 

798,439. TROLLEY WIRE FINDER; Peter McDonald, Harrison, N. J. App. 
filed Oct. 8, 1903. A pair of rollers adjacent to the trolley wheel have 
spiral grooves thereon and are turned to replace the trolley wire whenever 
it leaves the wheel. 

798,452. ELECTRICAL SIGNALING SYSTEM; Joseph P. Sauer, Wheaton 
and Samuel E. Johnson, Lombard, Ill. App. filed Sept. 19, 1904. A 
semaphore arm is operated by a solenoid magnet controlled by a tappet 
adjacent to the usual track rail. The device is arranged for use with a 
turn-out switch. 

798,457. SELF GALVANIC MASSAGE APPARATUS; Sven R. E. Schmidt, 
St. George, Staten Island. App. filed Jan. 7, 1905. A massage roller 
in which a plurality of zinc and copper strips are alternately disposed 
around the periphery of a felt disk so as to constitute a galvanic pile. 

798,466. SIGNALING DEVICE FOR USE IN CASE OF FIRE OR ACCI- 
DENT; Emil Stoll, Hanover, Germany. App. filed Apr. 4, 1905. A fire 
alarm door is normally held closed by a bolt, but may be also closed by a 
latch which operates a signal circuit. The hatch is normally held in- 
operative by the bolt, but when a person enters the alarm circuit cannot be 
completed unless the latch is engaged. 

798,481. ELECTROCAPILLARY APPARATUS; James Tarbottom Armstrong 
and Axel Orling, London, England. App. filed Feb. 2, 1904. (See Cur- 
rent News and Notes.) 

798,483. ELECTROCAPILLARY APPARATUS; James Tarbottom Armstrong 
and Axel Orling, London, England. App. filed Feb. 2, 1904. (See Cur- 
rent News and Notes.) 











798,383.—Vacuum Tube. 


798,484. METHOD OF ACTUATING ELECTROCAPILLARY _APPA- 
RATUS; James Tarbottom Armstrong and Axel Orling, London, England. 
App. filed Feb. 2, 1904. (See Current News and Notes.) 

798,511. APPARATUS FOR ELECTROLYZING AIR; August Johnson, Mo- 
line, Ill. App. filed Jan. 5, roos. 

798,546. ELECTRICAL SIGNAL CIRCUIT; Eugeue W. Vogel, Chicago, 
Ill. App. filed July 10, 1901. Relates ‘to a railroad signal system in 
which the side track has an insulated section which causes the signals 
to be given only when the train is passing on the main line. 

798,555. SWITCH OR CUT-OUT FOR TELEPHONES AND CIRCUITS; 
Charles Adams-Randall, New York, N: Y. App. filed Sept. 17, 1904. 
798,561. COMMON BATTERY LOCK-OUT TELEPHONE; Mark P. Boone, 

Peru, Ind. App. filed April 11, 1905. 














